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THE TWENTIETH ANNUAL MEETING. 



TEANSACTIONS. 



The Kansas Academy of Soienoe met in its twentieth annual session, at Topeka, in 
Representative Hall, on the afternoon of the 26th, and continued in session through 
the 27th and 28th of October, 1887. The following extracts from the proceedings are 
deemed of public interest. 

Section 3 of the Constitution of the Academy was amended by the addition, to 
the sentence relating to the annual memberships, of the following: "but the Secre- 
tary and Treasurer of the Academy shall be exempt from the payment of dues dur- 
ing the years of their service. " 

The announcement by the Smithsonian Institution of the death of Professor 
Spencer Fuller ton Baird, late Secretary of that Institution, was read, and in con- 
nection therewith the following resolution was adopted: 

"WherecUf Official information has been received of the death of Spencer Fullerton Baird, LL.D., 
the Secretary of the Smithsonian Institution and Director of the National Museum: 

"Resolved, That we, the officers and members of the Kansas Academy of Science, hereby express 
our sense of the great loss sustained by the Nation in the death of this eminent naturalist. We grate- 
fully acknowledge the great value of his personal achievements in scientific pursuits, and the still 
greater value of the stimulus afforded by him to thousands of younger students of nature in all parts 
of the land. His untiring and unselfish energy will ever command the admiration and increase the 
activity of the members of this Academy. 

^'Resolved^ That the Secretary of this Academy be instructed to forward a copy of these resolutions 
to Professor S. P. Langley, Acting Secretary of the Smithsonian Institution." 

A committee, appointed at a previous meeting to collect for preservation in the 
library of the Academy the photographic portraits of members, exhibited twenty- 
nine portraits, mostly of older members, some of whom are now dead, or removed 
from the State. 

Officers for the ensuing year were elected as follows: President, J. R. Mead; Vice 
Presidents, E. H. S. Bailey, and T. H. Dinsmore, Jr.; Secretary, E. A. Popenoe; Treas- 
urer, I. D. Graham; Librarian, B. B. Smyth; Curators, A. H. Thompson, N. S. Goss, 
H. W. Birchmore, Robert Hay, and E. A. Eilian. The names of seventeen persons 
were added to the roll of active members, and two persons resigned their member- 
ship. 

The evening sessions were occupied: the first, by the address of the retiring Pres- 
ident, Rev. John D. Parker, U.S.A., upon "Progress in Astronomy;" the second, by 
the lecture of Professor Lucien I. Blake, of the University of Kansas, upon "Prac- 
tical Electricity and the Laws of Energy;" and the third, by the address of Chan- 
cellor H. W. Everest, of Garfield University, upon "The Utilization of Mental Power." 
At other sessions were presented among others the following papers: 

HORIZON OF THE DACOTAH LIGNITE. 

BY PROF. ROBERT HAY, JUNCTION CITY. 

In various parts of middle Kansas a poor quality of coal has been in use for many 
years. It has been found at its outcrop, and worked by tunnels or drifts. It has 
also been worked by shafts in several districts. These shafts ^"t^ \\ss^\\fex^ ^'str'i 



6 KANSAS ACADEMY OF SCIENCE. 

deep; fifty and sixty feet being extreme depths. These beds of so-called coal are 
really lignite, woody fiber being observable in nearly every specimen. The seams 
vary from two to twenty-eight or thirty inches thick. They have various qualities, 
some approaching in texture and valne the true coal of the eastern part of the State, 
but the greater part is much inferior, yielding much ash after combustion. Some is 
little better than carbonaceous shale, which would yield gas or oil by distillation. 
The localities where lignite of a usable quality is obtained in workable veins of 
ten inches and upwards are limited in extent, but are widely distributed, in Russell, 
Ellsworth, Lincoln, Mitchell and Republic counties. The carbonaceous shales have 
have been found as far south as Barber county and as far west as Hodgeman and 
Hamilton counties. 

All these seams are contained in rocks of the Lower Cretaceous period. They 
belong to the same series of strata that contain the remarkable dicotyledonous leaves 
for which Middle Kansas has become famous. This is the Daootah Group. 

Years ago Prof. Mudge suggested that the lignite beds of several of these coun- 
ties were probably of the same horizon. Three years ago the present writer in a 
paper read to the Academy suggested the desirability of verifying or otherwise de- 
termining this conclusion. A recent paper by Prof. St. John indicates that he 
thinks uf the veins of the various localities as constituting one horizon, though he 
has not given its position. We are not aware of anyone who has defined this horizon. 

Within the last three years, and notably within the last twelve months, the writer 
has made numerous excursions into the regions where the lignite is developed; some 
journeys being made specially to examine its outcrop and find its horizon. The re- 
sults are of the most definite kind, and it is probable that their publication will be 
of economic value. 

The Dacotah sandstones are seen resting on Permian (Permo-Carboniferous ) 
formations near the Little Blue River at the north line of the State. The contact of 
these groups is seen at various other points in an irregular curve extending through 
Clay, Dickinson, Saline and McPherson counties to the southwest, but hidden by su- 
perficial deposits on the high prairie and in the Arkansas valley. Near this easterly 
boundary of the Cretaceous rocks there has been no important discovery of lignite. 
The lignite deposits in Republic, Jewell, Lincoln, Ellsworth and Russell counties are 
from thirty to fifty miles from the eastern Cretaceous frontier. Another series of 
rooks is becoming manifest in the topography of the country. The hill-tops and 
sides show level ledges of limestone from three to thirty inches thick. In some re- 
gions — e. gr., in mid-Lincoln county — there are five of these ledges separated by lay- 
ers of limy shale. Some soft and friable, some slaty and hard. These limestones 
and their intercalated shales constitute the Fort Benton Group, and lie above the 
sandstones and colored shales of the Dacotah. It is within sight of these Benton 
limestones and within a short distance vertically below them that the seams of lig- 
nite occur. In one or two instances the same seam is apparently continuous for sev- 
eral miles. Besides this, further to the south in the northwest corner of Barber 
county, and in parts of Hodgeman and Hamilton counties, a black lignitic shale is 
found in persistent beds of about the same thickness as the main seams of the lig- 
nite in the other counties. These also are in the same relation to so-called magne- 
sian limestone ledges of the Benton. In the southwest there are large areas covered 
by superficial deposits — the two tertiary formations and more recent gravels and 
clays. It is quite possible that in some of these areas the lignitic horizon may be not 
far from the surface, and instead of the shale may yield a usable variety of lignite 
coal. 

There is no doubt that the lignites and carbonaceous shales are practically at one 
level. They form an horizon very nearly at the top of the Dacotah Group. In no 
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caBe is the main seam fifty feet below the base of the Benton, and it may always be 
relied upon, when present, within one hundred feet below the lowest Benton ledges 
of limestone. In some cases the lignite is within twenty or thirty feet of Benton 
limestones, but usually the shale over the coal gradually loses its carbonaceous and 
acquires calcareous qualities upwards for forty or fifty feet before a limestone ledge 
is fully developed. In a few cases, notably on the Smoky river and Coal creek, south- 
west of Wilson, a ledge of sandstone from 20 to 24 inches thick is developed over the 
main lignite seam. But even here other thin seams of lignite occur above this sand- 
stone ledge, and the inclosing shales shade upward into the Benton. 

The Benton limestones have a decided faunal character {Inocerarmts problemati- 
Gtts, Belemnites and Nautilus being characteristic), and the slaty shales show this 
sometimes before the limestones are reached. In places the highest ( the two feet 
above mentioned ) sandstone ledge has the characteristic Dacotah leaves. Salix has 
been found in this ledge on Saw-Log creek in Hodgeman county. There is a shell 
bed over the lignite in Barber county that appears to belong to the Benton, but a 
shell bed in a similar position in Hamilton county and one in Lincoln county appear 
to belong to the Dacotah by lithologic as well as paleontological characters. 

It is certain, then, that this lignitic horizon is in the highest part of the Dacotah 
Group. As to its vegetable origin, we regard it as altogether belonging to the Da- 
cotah; but it would appear as if the sinking of the land areas at this period became 
more rapid, and that the waters soon became the Benton seas that overflowed the 
old Dacotah forests, and through sandy and carbonaceous shales shaded off the Da- 
cotah formations into limestones of the Benton. The Benton ledges lie so horizon- 
tal, and form such a marked feature of the topography of that region, that they are 
the best guides to tl^e position of the lignitic horizon. Find j)he lowest of these 
ledges, and the lignite, if present^ will be found within one hundred vertical feet be- 
low it. 

The elevations between the valleys of the rivers rise from two to three hundred 
feet above the bed of the streams, and in Lincoln, Ellsworth, Mitchell and Republic 
counties the lowest ledges of the Benton show high up on the slopes, a greater thick- 
ness of this group being developed upward as we go west. In the valleys, the lower 
elevations have rounder and smoother outlines, being formed upon the sandstones 
and shales of the Dacotah, flanked by the more superficial deposits. In places the 
sandstones of the Dacotah are weathered into fantastic forms of caps, pulpits and 
pinnacles, but the general outline of the low hills is smooth and round. As we go 
up the valley of the Saline the upper, massive sandstone of the Dacotah approaches 
more nearly the bed of the stream, and between it and the Benton is situate the lig- 
nite horizon. Erosion has cut out the lignite from any place in the main valley in 
Saline and Lincoln counties. It has a very slight development some four or five 
miles from the Lincoln county line, where the valley is much najrrower, in Russell 
county. It is far back up the valleys of the tributary creeks, where there is a con- 
siderable thickness of overlying Benton, that the lignite is developed in Lincoln 
county. The principal mines are located on branches of Spilman creek in the north- 
west, and on the headwaters of East Elkhorn in the south of that county, and over 
the line in Ellsworth county. At one of the shaft mines on Spilman creek the bed 
of coal averages two feet thick, and has above and below it from one to two feet of 
a stiff carbonaceous clay shale — "draw clay," as the miners call it. This is overlain 
and underlain by a yellowish-white sandstone, soft and friable, the line of contact of 
the sandstone and clay being sharp and well marked. This shaft is 57 feet to the 
coal. In the Spilman creek mines the coal ( lignite) is said to pinch out into the 
hill. This would suggest a thickening of the seam, and probably of the shales &tLd. 
other soft beds, towards the valleys by virtue of the> xexn^i'^^X q1 ^^.^e^SkXix^Xs^ «^'5><^v2!i\^- 
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This fact is not yet verified sufficiently, bat it is in accordance with correct theory. 
It is a negative fact in favor of this, that so far coal ( lignite) has not been found 
(or ODly slight traces of it) in the borings that have been made from the levels of 
the high prairie through the Benton to the Daootah, as in the artesian boring at 
Russell city. 

If the Dacotah period was characterized by a shallow sea with sandbars and low 
islands and peninsulas, with these sub-aerial parts clothed with forest, and if the to- 
tal deposit does not exceed five hundred feet in thickness, as Prof. Mudge gives, and 
as is very probable,* it would not be expected that carbonaceous deposits would be 
sufficient to give a bed of coal in the earlier half of the period. Where the deposits 
of dicotyledonous leaves extend through a considerable vertical mass, it would sug- 
gest the possibility of a lignitic deposit near. But this is not verified by observation. 
The famous deposits of leaves are not in the neighborhood of the lignite, and the 
thick, massive sandstones of the Dacotah are all below the horizon of the lignitic 
coal. That the sand deposits were not favorable to the fossilizing of organic forms 
is well known, and hence there are comparatively few occurrences of fossil wood in 
the Dacotah. In the lower beds of the Benton there is abundance of it. The speci- 
mens are calcareous petrifactions. It is manifest that they represent wood of the 
Dacotah period, probably of the lignitic horizon, water-logged and imbedded in the 
calcareous mud of the early Benton seas. There is none in the upper Benton. 

There is one other fact that will possibly be of importance in the development 
of the lignitic horizon in southwest Kansas. In the area in which the Dacotah is 
known in Kansas there is undoubtedly a change of dip from westerly to easterly in 
the great body of the formations. We have previously pointed out that this would 
have a bearing on the water supply of western Kansas, and recent artesian borings 
at Ooolidge and Fowler confirm our judgment. In the Arkansas valley and further 
south it will have a bearing on the probable supply of lignite for fuel or use in sugar 
manufacture, for which Prof. Swenson has pointed out its value. The easterly dip 
of the strata in the valley of the great river is not much different from the slope of 
the stream. The effect of this is to keep the lignitic horizon not far from the sur- 
face over an immense area. In a part of the southwest the cretaceous formations 
are hidden by the two tertiary deposits, and it may be that they have, by preventing 
percolation and by added pressure, preserved areas of lignite of better quality than 
any yet found. Of course the drill only can settle this, but the areas in which it is 
probable or possible can be approximately determined. 

NoTK.— The published record of a drill-hole at Cawker City suggests some exception to be made to 
some of the conclusions of this paper; but there are some grounds to suspect the accuracy of that rec- 
ord, and in the absence of confirmatory evidence we leave the present discussion of its bearings. Re- 
cent discovery by Prof. Hill of another cretaceous horizon in Texas, and the Texan character of the 
shell bed in Barber county, suggest a possible change in the horizon of the southern lignite which 
must be determined by further investigation ; but it is certain that the horizon exists in the Dacotah 
as black shale in the more western counties south of the Arkansas river, as Morton and Stanton. 



ON THE NEWLY-DISCOVERED SALT BEDS IN ELLSWORTH COUNTY, 

KANSAS. 

BY E. H. S. BAILEY, PH.D. 

That there are salt beds underlying many portions of this State, seems to have 
been recognized for many years. Where deep wells have been sunk the flow of salt 
water is often abundant, and as we go farther west, the salt waters are nearer the sur- 

*The Russell boring does not give more than 375 feet for the thickness of the Dacotah. 
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face. At Genda Springs, in Cowley oonnty, and in several other places farther 
west, brine springs often occur. 

A company was formed at Ellsworth the past summer for the purpose of boring a 
well. The drilling was begun on August 80. The following is a record of the strata, 
as reported by Col. H. G. Johnston, the contractor: 

SURFACE. 
Feet. 



Yellow clay 40 

Sand and gravel 12 

Red clay 35 

Gray soapstone 53 

Gray sand-rock 25 

Blue clay (impregnated with iron pyrites) 10 

Gray soapstone 25 

White sand-rock (artesian water) 50 

Gray sand-rock 15 

Light-red shale 40 

Dark-red shale 165 

Gray shale 60 

Red shale 20 

Gray shale 10 

Rock salt (salt) 50 

Gray slate 5 

Rock salt (salt) 90 



Feel. 

Light-gray slate 5- 

Dark shale 5 

Medium-dark shale 20 

Light and dark slate 30 

Gypsum 30 

Gray slate 45 

Light-gray slate 15 

Dark shale 40 

Light sliale 5 

Dark slate 15 

Light slate 15 

Dark slate 10 

Light sand 5 

Light-red shale 65 

Dark-gray sand (gas) 20- 

Gray sandy shale 100 

Light sand-rock (salt water) 20 



It will be seen by reference to this record that at a depth of 730 feet rock salt 
was struck in two layers, one fifty and the other ninety feet in thickness, with five 
feet of gray slate intervening. The salt bed is therefore 140 feet thick. The salt 
is hard, dry and crystalline, and has the following composition: 



Per cent. 

Sodium chloride 95.76 

Water 19 

Calcium sulphate 1.21 

Calcium chloride 99 



Per center 

Magnesium sulphate .09 

Potassium chloride 67 

Insoluble matter 27 

Calcium carbonate a trace. 



The sample examined was taken up with the drillings, and was of course some- 
what contaminated with scrapings from the slate and shale above. If we consider 
the potassium chloride as salt, for in most analyses it is so reckoned, it will be seen 
that the total impurities amount to about three and one half per cent. This be it 
remembered, is not a manufactured article, nor is it quite as pure as the original salt 
beds from which it comes. A little of the salt was dissolved in water, filtered, and 
evaporated to dryness. No attempt was made to separate any of the insoluble ma- 
terial from this. This process gave the pure white sample in the bottle marked No» 
2. This contains about 97} per cent, of salt. 

I have compared this analysis with that of some samples of manufactured salt 
reported by Dr. Motte, Prof. Goesmann and others. These manufactured salts rep- 
resent much labor and fuel. They are usually made from salt waters, and the more 
insoluble impurities have been allowed to crystallize out. Sometimes solar heat i& 
used for evaporation, and sometimes the brines are evaporated by steam or over an 
open fire in kettles. Notwithstanding this process the per cent, of salt is only the 

following: 

Per cent. Per cent. 

Higgin's 97.8 Deckin's 97.5 

Onondaga 97.7 Worthington 97.4 

Ashton's 97.6 

So it will be seen that the Ellsworth product compares very favorably with these 
and it can be obtained with only the labor of mining and hoisting to the surface. 
The drilling of the well has been continued. At 1280 te^t OiOxveA^^T^^^^^ si>'*' ^''^^ 
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struck. It is proposed to continue the boring to a depth of 1600 feet or more. A 
similar bed of rock salt has been struck at Hutchinson, and from published reports 
it is about as pure as the Ellsworth sample. 
Univbbsitt of Kansas, Oct. 1887. 



SOME EXPERIMENTS ON THE RELATION BETWEEN THE TASTE AND 

THE ACIDITY OF CERTAIN ACIDS. 

BY E H. S. BAILEY, PH. D. 

Some tests have previously been made on the " Delicacy of the Sense of Taste.'' * 

The following experiments were suggested in continuation of the same general 
subject. Normal solutions of the following acids were prepared: Sulphuric, Hydro- 
chloric, Nitric, Tartaric, Citric, and Acetic. These solutions were diluted so as to 
make six series; each solution in a series being of one half the strength of the pre- 
ceding one. The dilution was continued until it was impossible to taste the acid. 
The stronger numbers of each series were set aside, and the bottles containing the 
solutions together with some bottles containing water were placed without regard 
to order upon the table. 

Tests were then made upon these solutions by twenty persons, including some 
of both sexes. By tasting of these solutions they divided them into two classes, 
water and acid. The more dilute solutions they usually set aside and tasted a sec- 
ond time, in order to confirm or disfirm or disaffirm the first impression. 

There was remarkable uniformity in the results. As the solutions were of the 
same acidimetric strength, it was possible to compare them exactly. In nearly all 
cases the solution which was i\-^ of the normal was the most dilute that could be 
tasted. This was especially true of the mineral acids. In quite a large number of 
cases the solution which was -^^ of the strength of the normal was the most dilute 
organic acid detected. 

There seems to be, therefore, a slightly greater ability to taste the mineral than 
the organic acids. Whether this is due to some special or characteristic taste of the 
former, or to its greater persistence, cannot be determined. No attempt was made 
to name the different acids when thus diluted, and indeed it would require greater 
delicacy of taste than is usually possessed. 

It was noticed that after standing a short time a variety of molds developed in 
the dilute organic acid solutions. These were kindly examined for me by Mr. V. L. 
Kellogg. He noticed especially that there seemed to be some special variety of 
plant which was the prevalent form in each acid, although this did not prevent some 
specimens of other species from being also present. As the molds developed, the 
acids lost their strength, as measured by the sense of taste, so that after several 
weeks no acid could be detected in several of the more dilute solutions. There is no 
doubt but that the vegetable forms grow at the expense of the organic acids, but 
how the acids are broken up, and what conditions are necessary, we have not yet de- 
termined. 

These tests seem to show that the method adopted in the taste experiments is in 
general an accurate one. Also in this particular case the acid taste corresponds 
with the actual amount of acid present as determined by saturation with an alkali. 



*0n the Delicacy of the Sense of Taste, by E. H. S. Bailey and E. L. Nichols: Science, March, 
1888; also, Nature, March, 1888. 
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ICTINIA MISSISSIPPIENSIS AND ^GIALITIS NIVOSA, NESTING IN 

SOUTH-CENTRAL KANSAS. 

BY N. S. GOSS. 

While collecting in the State, I found, May 9th, 1887, quite a number of the Mis- 
sissippi Kites sailing over and into the timber skirting the Medicine river, near 
Sun City, Barber county, and from their actions knew that they were mating, and 
upon their breeding-grounds — a lucky find, one worth following up. On the 11th 
I noticed several of the birds with sticks in their bills, (green twigs in leaf,) flying 
aimlessly about, as if undecided where to place them, keeping hidden within the 
trees as much as possible, dropping the sticks when from fright or other cause they 
rose much above the tree-tops. I however succeeded in tracing one of the birds to 
■an old nest in the forks of a cottonwood. Having thus located the birds, and know- 
ing it must be some time before they would begin to lay, I left for the salt plains on 
the Cimmarron river in southwestern Comanche county, and in the Indian Terri- 
tory, where I found the Snowy Plover quite abundant. ( See The Auky vol. 3, No. 3, 
p. 409, in regard to finding the birds nesting in the same vicinity, last season.) 
I returned to the Kites on the 16th, and remained watching the birds until the morn- 
ing of the 22d, at which time the nests found, seven in number, appeared to be com- 
pleted, and I saw a pair of the birds in the act of copulation. A business matter 
<salled me home, and I hired the man with whom I stopped to climb the trees on the 
^8th for the eggs, but a hail-storm on the 25th injured the nests badly, and in one 
case beat the nest out of the tree. On the 31st he collected four sets of two eggs 
•each, and one with only one egg. It being a hard tree to climb, he decided to take 
the egg rather than to wait to see if the bird would lay more. Not hearing from 
him, I returned to the grounds June 10th, and put in the day examining the nests, 
-etc., collecting two more sets of two eggs each, one of the sets nearly ready to hatch, 
but with care was able to save it. The eggs are all white, or rather, bluish white, 
without markings, or shell stains. It having rained nearly every day since the com- 
mencement of the month, the last two sets collected are somewhat soiled and stained 
by the wet leaves in the nests. The eggs measured by sets as follows, viz.: First, 
1.65x1.33, 1.52x1.36; second, 1.76x1.48, 1.65x1.35; third, 1.70x1.39, 1.56x1.35; fourth, 1.70 
x:1.37, 1.68x1.30; fifth, 1.75x1.30; sixth, 1.54x1.31, 1.45x1.24; seventh, 1.70x1.38, 1.68x 
1.43. 

The old nests had a few leaves for lining in addition to the leaves attached to the 
twigs used in repairing the same, but the new ones appeared to be without addi- 
tional leaves. They were all built either in the forks from the main body, or in the 
forks of the larger limbs of the cottonwood and elm trees, and were at least from ten 
to a hundred rods apart, were not bulky, and when old would be taken for the nests 
of the common crow. They ranged in height from twenty-five to fifty feet from the 
ground. 



FEEDING HABITS OF PELECANUS EKYTHROKHYNCHOS. 

BY N. S. GOSS. 

Naturalists who have not seen the White Pelicans upon their feeding-grounds 
fiave without doubt read Audubon's interesting description of the manner in which 
the birds unite and drive the fishes into shallow water where they can catch them.^ 
-which they cannot well do in in deep water, as the fiea\i ft\^^ ol V>ci»vt ^«xcL^\^NNRsrs\»^- 
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oombed with air cells that buoy them np like a cork, and prevent their diving,^ 
neither do they plange for their food when upon the wing, like their cousins the 
Brown Pelicans, and therefore have to adopt fishing habits suited to shallow waters. 
I have often noticed the birds in flocks, pairs, and alone, swimming on the water, 
with partially-opened wings and head drawn down and back, the bill just clearing 
the water, ready to strike and gobble up the prey within their reach; if, when sa 
fishing, they ran into a shoal of minnows, would stretch out their necks, drop their 
heads upon the water, and with open mouths and extended pouches scoop up th& 
tiny fry. Their favorite time for fishing on the sea-shore isduring the incoming 
tide, as with it come the small fishes to feed upon the insects caught in the rise, 
and upon the low forms of life in the drift as it washes shoreward, the larger 
fishes following in their wake, each from the smallest to the largest eagerly en- 
gaged in taking life in order to sustain life. All sea birds know this, and the time 
of its coming, well; and the White Pelicans that have been patiently waiting in line 
along the beach quietly move into the water and glide smoothly out, so as not to 
frighten the life beneath, and when at a suitable distance from the shore form into- 
line in accordance with the sinuosities of the beach, each facing shoreward and 
awaiting the signal from their leader to start, upon which all is commotion, the birds 
rapidly striking the water with their wings, throwing it high above them, and plung- 
ing their heads in and out, fairly making the water foam, as they move in an almost 
unbroken line, filling their pouches as they go; and, when satisfied with their catch, 
they wade and waddle into line again upon the beach, where they remain to rest,^ 
standing or sitting as suits them best, until they have leisurely swallowed the fishes in 
their nets; and then, if undisturbed, generally rise in a flock and circle for a long time 
high in air. Off the south coast of Florida (a coral formation) the shoal water often 
extends out for miles, and the tide is scarcely perceptible. There the birds have na 
occasion to dive, but gather their food by coursing, and in such places the Brown 
Pelicans, so expert, and in dropping upon their prey in deep water are forced, in or- 
der to save their necks unbroken, to feed in like manner; this is especially notice- 
able in the shallow ponds within the Everglades. Several years ago, in the month 
of September, I had the pleasure of observing a small flock of the birds fishing in 
the Neosho river, Kansas, when late at eve in their southward flight they were forced 
by tired wings to stop. The place selected was in still, deep water, at the head of a 
fall or rapids in the stream, where the water for some fifteen rods, and at a depth 
of about six inches, was rippling and dashing over the rocks — a natural feeding- 
ground for the fishes. The birds, after first bathing and dressing up their feathers, 
giving particular attention to their primaries, would, without any unity of action,, 
as hunger moved them, float down over the rapids, picking up and at the fishes here 
and there, until the still water below was reached, when they would rise and fly back, 
to float down again, leisurely repeating this mode of fishing until it was quite dark. 



NOTES ON THE YELLOW-TAILED CASSIQUE. 

( Gymnostinops montezumce.) 

BY N. S. GOSS. 

The birds are known by the natives as the " Oropendula," also as the " Inca bird," 
but are generally called "Yellow-Tailed Cassiques," or rather, "Yellow-Tails." They 
are quite common in the low forest lands of Central America, on the Atlantic side, but 

*The statemeDt in "North American Birds— Water Birds," vol.2, page 137, that this species "dive- 
with great celerity," is in error. 
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I did not find them upon the Pacific slope, nor npoh the high mountain lands. They 
Are social in habits, going in couples, and generally in flocks of from ten to fifty or 
more. They are noisy, their voice harsh, coarse and discordant; an indescribable 
jargon — even their whistling notes are not musical. In their food habits they are 
omnivorous, but seem to prefer fruits and berries, often doing great damage on the 
plantations when the bananas, plantains and mangoes are ripening. For breeding 
purposes they select large thorny trees, in an open space where tlje limbs of other 
trees do not touch, so as to be beyond the reach of reptiles, monkeys, raccoons, and 
other climbing nest-robbers. 

Their pendulous, gourd-shaped nests are strongly and ingeniously woven and sus- 
pended to the ends of the boughs of the tallest branches, and are made of fibrous 
^trippings from plants and from frond-like leaves, with here and there a rootlet. The 
bottoms are lined with leaves. Some writers state that the birds build their nests of 
grasses, but I have been unable to find any in those that I have examined, and I am 
inclined to think this large species rarely, if ever, use it, and if they do the blades, 
so brittle when dry, must be of a very strong, hemp-like nature, to long sustain the 
weight of the nest and its occupants against the wear and tear of the storms and 
winds. 

The entrance is a purse-like slit at the top; the average length of the nest, about 
three feet; in diameter, at the rounded base, nine to ten inches. I have never found 
less than five nor more than twenty-one nests in a tree; they are said, however, to 
build as many as fifty, and even more, but the late growing demand in the States for 
bananas causes the producers, heretofore so indifferent and indolent, to be more watch- 
ful, and the large colonies of the birds are fast thinning out. The only eggs that have 
<}ome under my observation I collected March 13th, 1887, at Cayo, a small village on 
the Balize river, in British Honduras, and near its western boundary-line. There 
were thirteen nests in the tree (a species of locust) ; these were all hanging from the 
boughs of one branch, from two to three feet apart, and at least seventy-five feet 
from the ground, but the dense undergrowth, a tangled mass of young palms, bushes 
and vines, buoyed up the tree in its fall like a cushion, so that, to my surprise, I was 
able to save unbroken three sets of fresh eggs, two in each nest; and as the same 
number of the broken eggs were found in the other nests, together with the further 
fact that the nests were not large enough to rear over a pair of the birds, I think it 
«afe to enter two eggs as a full set; and I am also led to believe, from the great dif- 
ference in the dimensions of the eggs and in the size of the male and female birds (see 
measurements given below), that they are hatched in pairs, and as they go in couples, 
remain together during life. 

^rst set: 1.49x1.10, 1.42x.96; ground color bluish white, thinly speckled and spot- 
ted with brownish black, and dark purple stains. 

Second set: 1.49x1.08, 1.40x1.00; ground color bluish white, clouded and marbled 
with pale rusty brown, and a few zigzag, hair -like streaks of a darker tint, the cloud- 
ing thickest upon the largest egg. 

Third set: 1.50x1.03, 1.40x.98; the first bluish white, without mark or stain (an ab- 
normal Qgg)'<, the others peckled and spotted thinly with pale rusty brown, and a few 
faint purple stains. 

The broken eggs examined were all specked and spotted with either brownish 
black or pale rusty brown in marked contrast, the coloring matter by sets, however, 
largely alike. 

A pair of the birds which I shot and mounted in the winter of 1886, at Santa Tomas, 

Ouatemala, measure as follows: stretch 

of 

Sex. Length, wing. Wing. Tail. Towsua. BVXX, 

Female 16.50 24.00 T .^^ ^A^ V"^^ '^'^'^^ 

Male II.WJ ^I.Wi "in^ "^.*I^ "i-^^ ^-^^ 
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THE BLACK ROT OF THE GRAPE. 

BY CHAS. R. CARPENTER, M. D. 

Of the diseases of the grape, probably none is more destructive than that which 
is known as the Black Rot, where it occurs in a pronounced form. And in this State^ 
where it occurs in its most destructive form, it is important to viticulturists that 
they understand the causes of the disease, the conditions under which those causes 
become operative, and the intelligent method of treatment. 

After the investigations of Scribner, Trelease, Ellis, and others in this country,, 
and Viala and Ravaz in France, it would seem almost superfluous to discuss the 
question whether the rot is a parasitic or a trophic disease. Nevertheless it is being 
discussed, and good arguments being adduced on both sides; both good, for the rea- 
son that both are correct. 

No profound result is accomplished in nature by the action of a single isolated 
cause; and it is no more to be expected here than elsewhere. To argue that the 
phoma uvicola, or as its mature form is now called, the physalospora Bidwellii, does 
not operate as a cause in this disease, is to invite the suspicion of a limited knowl- 
edge of the character and natural history of this fungus. To argue that the trophic 
conditicm of the vine does not operate also as a cause, is to argue that a man who 
is starved, whose blood is vitiated from the absence of proper food, whose tissues 
are imperfectly sustained, and whose entire functional organism is impaired, is not 
more susceptible to the advent of disease than a man who is strong, well-nourished 
and healthy at the time of exposure. The hard and fast rules of common sense are 
to be applied to the physiology and pathology of "vegetable organisms in the same 
manner as they are applied to the physiology and pathology of animal organisms. 

To one accustomed to study the causes of things it seems almost inevitable that 
an imperfect nutrition of the individual, whether animal or vegetable, and a corre- 
spondingly low condition of vitality, should invite disease. Disease may be defined 
in general terms as any interference with the natural process of waste and repair in 
an organized body, and the mechanical results of that interference. If nutrition is 
withheld entirely, dissolution is the result. If it is withheld partially, dissolution is 
favored, because the conditions are furnished which are necessary for the operation 
of those causes which produce an entire interruption of the process of waste and 
repair. 

We may have an interference with the process of waste and repair which does 
not affect the entire organism. It may affect a very small portion of the organism, 
and hence we have hundreds of trivial diseases which produce no tendency to disso- 
lution whatever in the general organism. The black rot is a grave disease, tending 
to direct and immediate dissolution in that part of the organism affected, the fruit* 
And hence any condition which favors dissolution favors the operation of any cause 
that is capable of producing the disease. Deficient nutrition manifestly favors dis- 
solution; it therefore operates as a predisposing cause of the black rot. But defi- 
cient nutrition operates as a cause of disease in general, because it is a general 
condition. It predisposes to any and all diseases, systemic as well as local. 

What then determines the advent in one case of the black rot, in another the 
grape mildew, in another the powdery mildew, and so on through the whole list of 
the grape diseases ? 

Some would argue that a deficiency in the supply of some particular element or 
elements might give character to the different diseases, and that the three species of 
fungus that occur so evidently in the three diseases mentioned are simply three ac- 
cidental growths; that they do not act as a cause, but are simply a result. 
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If they are a result in any sense, they are a necessary result; because they occur 
invariably. 

Not a single specimen of the black rot in any stage has ever been placed under a 
microscope without revealing the presence of the characteristic fungus, distinctly 
correlated to the stage of decay found in the specimen. If the fungus was only a 
possible result, specimens would inevitably be found among the thousands exam- 
ined, in which the fungus was absent. If it is not a result, it must be a cause. 

It is a cause. 

It is the exciting cause, and no matter how much the vine may be predisposed 
to the disease, without the action of the exciting cause the rot will not take place. 

The history of the advent of the disease into France is of itself sufficient to prove 
that some peculiar and special condition is necessary as an exciting cause to pro- 
duce the rot. 

For hundreds of years France had been one of the greatest vine-growing coun- 
tries in the world. She had furnished fruit for every market in the world, and her 
wines were to be found in every city in the world. The vineyards of France were a 
national pride. The vines were tended, pruned, trellisfb^, and fertilized with the great- 
est care. Diseases of many kinds showed themselves, but were nearly always con- 
trolled by ordinary measures; and never was the black rot known in France until 
the year 1885, two years previous to the present writing. 

The same treatment of the vines has been pursued since; the same method of 
pruning, trellising and fertilizing has been used, but the spirit of Death stalks on 
through the luxuriant vineyards, touching with his deadly finger berry after berry, 
cluster after cluster, and they die. 

The fruit forms and grows beautifully up to a certain size, giving promise of a 
magnificent yield. No prospect could be finer. Suddenly a minute spot appears 
here and there upon the surface of a berry; a whitish or yellowish spot which may 
be elevated like a blister on the human skin. Rapidly a dark areola forms around 
it; then a system of concentric dark rings with lighter spaces between which grad- 
ually give way to the uniform dark-brown color of the disease. Other spots appear 
and pursue a like course; then others, and still others; all enlarging rapidly until, 
in an amazingly short space of time, the entire vineyard is studded with rapidly 
darkening berries. Whole bunches are blighted; but each individual berry is made 
the object of a separate attack. Not a leaf, not a stem, not a petiole is affected 
primarily; only the beautifully clustering fruit which looked so fair, and promised 
so fairly. 

It is a striking phenomenon, and one which almost unconsciously prompts the 
question: "What can be the cause of all this untimely death and decay?" 

Not until the searching eye of the microscope was turned upon the object of our 
study were we able to answer satisfactorily this question. It would seem that the 
seeds of death had been sown broadcast by an invisible hand; and, indeed, this is 
about what occurs, as we shall see. 

As early as 1861 the p^oma uvicola was observed and described by Dr. Englemann, 
but its natural history is so complex that all the years intervening between that time 
and the present have contributed very little to our knowledge of it, until the last few 
years, when Viala and Ravaz, Scribner, T release and others have again taken up the 
subject. 

At any time after the whitish spot has declared the presence of the disease in the 
berry, a cross-section through the affected portion will show the threadlike hyphse 
of a mycelium burrowing between and through the cells of the grape tissue. In the 
early stage of the disease the growth of the mycelium is confined to the tissue un- 
derlying the epidermis, but as the disease progresses it encroaches. \sic»t^ <^s2L^xsyc>»x^ 
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xipon the body of the tissues, decomposing and sucking up the cell contents for its 
own nourishment, and hence breaking down those tissues by destroying the trophic 
functions. 

The progress and extent of the rot, then, in each berry, is in direct correlation 
with the growth and vigor of the mycelium; and when the growth of the mycelium 
for any reason becomes checked, the progress of the rot is checked at the same 
time. In passing through a vineyard one may find berries in which the rot has been 
checked in all stages, from a minute speck to a spot equal to one eighth or a quar- 
ter of the berry. In such cases the berry goes on to maturity as though nothing had 
happened, except that it carries this dark scar upon its cheek. Even when one-half 
or more of the berry has rotted, the remaining portion may go on to maturity, but 
the nutrition is so impaired that it frequently shrivels up, though the decay proceed 
no farther. 

Now a proposition which we wish to submit is, that fructification of the fungus 
<shecks the growth of the mycelium; hence checks the progress of the rot in that 
particular berry. Conversely, 4hat checking the growth of the mycelium hastens 
fructification; from the fact that it draws the attention of nature to the necessity of 
accomplishing this crowning act before it is too late. 

Observation bears out this proposition. 

All observers agree that fructification of this fungus takes place in four forms; 
but no single observer has ever been able to identify all four of the forms. Scrib- 
ner found two of them only in his own researches. Mr. Erwin Smith is his author- 
ity for the third; and the fourth was observed by him in a specimen furnished him 
by Mr. Ellis. 

In examining a large number of specimens, the writer was able to observe only 
two of the forms — the same described by Mr. Scribner. 

When the mycelium is checked in its vegetative career by the stimulus of nature 
to prepare for the crowning act of its life, it bends its energies to the production 
and growth of little perithecia or capsules for the protection of the spores which are 
-destined to occupy them. 

Two forms of perithecia are now produced directly from the mycelium, immedi- 
ately beneath the epidermis, bulging it up in minute elevations which give to the 
surface a pimpled appearance. Of the two forms, the pycnidia are the larger, more 
scattering, and earlier in appearance; the speitnagonia the smaller, more closely ag- 
gregated, and by far the more numerous. The spores contained in the pycnidia are 
called stylospores; because they are borne upon little styles seated upon the base of 
the capsule. They are extruded through the raised epidermis by the flow of the 
viscid contents of the capsule through any rupture in its surface. The spermagonia 
•contain minute spores called sper^maUa, because there is at least a probability tbat 
they are the male element of reproduction. If this be the case, analogy and the ex- 
isting conditions suggest that the stylospore of the pycnidia are the female element. 

Scribner. says: *'Not infrequently the first evidence of the disease is the sudden 
appearance of one or more circular, slightly-depressed spots of a bluish-black color, 
in the center of which there soon appear a few of the little pimples or pustules re- 
ferred to. These spots increase in size, the pimples in number, and ere long the 
"berry exhibits the usual black and shriveled appearance.'' 

The observations of the writer do not corroborate this statement. Wherever 
these blue spots were found, and they were not infrequent, they were never observed 
to grow larger, although the number of pimples might increase. The appearance of 
the spermagonia upon the surface in the shape of pimples seemed to be a signal for 
the advance of the rot to cease, and the portion which had already rotted to become 
bluish black and shriveled. The pycnidia may occur earlier on the smooth brown 



TWENTIETH ANNUAL MEETING. 17 



Barf ace which characterizes the disease in its active stage; but we have not observed 
the affected portion of the berry to become black or shriveled until the vegetative 
career of the mycelium is apparently checked. Then the spermagonia make their 
appearance on the surface, always at or near the point where the disease began, and 
then the part immediately around and under them begins to grow black and shriveled. 

These two forms of fructification, in all probability, serve for the immediate 
distribution of the fungus during the summer season. And from the fact that the 
conidial, or third form, is only observed late in the season upon old diseased berries , 
and the fourth form in the spring, it is probable that they are the means by which 
the species is preserved from one season to another; in other words, that they fur- 
nish the winter or resting spores. 

The conidia are little hair-like projections, which under favorable conditions grow 
up from the surface of pycnidia, from which the contents are being extruded. They 
are erect, and bear upon their distal end a few scattering spores. 

The fourth or supposed mature form is produced in the spring — about the month 
of May, it is said — by the action of warmth and moisture upon old diseased berries. 
A fruiting body is formed similar in every way to the first two, except that it con- 
tains little elipsoid bodies called asci, which are fastened by one end to the bottom 
of the capsule. These in turn contain a certain number of spores or germinating 
bodies. This form is called the sporidium. 

The conditions necessary, then, for the advent of the black rot, are a lowered vi- 
tality from imperfect nutrition, whether caused by exhaustion of the soil, by over- 
bearing, or both; and the presence of the germinating bodies in some form of the 
physalosporo Bidwellii, 

These conditions being present, how are they to be dealt with by the viticultur- 
ist? 

Build up the strength of your vines with plant foods; fertilize, in other words, 
and replenish the elements that have been exhausted from the soil by the constant 
growth and bearing of the vines. 

Husband the strength of the vines also by cutting back; by trimming off the 
old wood; and by preventing heavy crops. 

Destroy every vestige of the diseased fruit which may have remained over from 
the previous season; destroy it by fire. And as a therapeutic measure, when the 
grapes have attained a size at which they are from the surrounding conditions lia- 
ble to an attack, or when the attack has been precipitated, use sulphurous acid gas 
as a germicide. 

Use it in the following manner: Take a stick of roll sulphur and place it end to 
end with a wooden stick of convenient length. Boll them both in a piece of thick 
coarse cloth, such as a gunny sack, and light the sulphur. The cloth will cause it to 
burn slowly like a torch. 

Take the torch in one hand and a watering-pot in the other. Sprinkle the fruit 
slightly, and then fumigate. The water absorbs more or less of the gas, and holds 
it in situ for a greater length of time than it would otherwise remain. 

Sulphurous acid gas is one of the most powerful germicides known; sulphur is 
cheap, and the method effective. The operator can walk along his trellises and in a 
very short time fumigate to a sufficient extent a large vineyard. 

So far as is known. Dr. Langworthy, of Leavenworth, is the originator of this 
method, and to him is due the credit of an important advance in the treatment of 
this disease, as well as the thanks of viticulturists. 

—2 
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NOTES ON CIRCULATION OF SAP. 

BY W. R. LIGHTON. 

I wish to call your attention briefly to some of the results obtained in the per- 
formance of several experiments upon the sunflower, bearing upon a question of 
considerable interest — the circulation of sap. 

First, in the early spring, when the stalks of my more vigorous plants had at- 
tained a diameter of about three-quarters of an inch, I had recourse to a venerable 
experiment — the simple binding of a string tightly about the stem. 

In several of the plants selected the growth was so vigorous and the bark so 
tender that as the stem increased in size the string cut through and was imbedded 
in the tissue beneath; but in several other cases the experiment was a success. 

After the operation of tying, the stalk continued to develop normally above the 
ligature, except for a space of about two inches immediately above it, where there 
was an abnormal increase in the size, while careful measurements showed that fur- 
ther growth below the string was almost entirely checked. 

This partial stoppage of the circulation apparently did not interfere in the least 
with the process of maturing of the plants, as they went on uninterruptedly to the 
completion of their mission, and reached the periods of flowering and seeding at the 
same time as did their brothers with which I had not interfered, and there was no 
noticeable decline in the vigor of the leaves and branches above the stricture — in 
fact there were many of the plants which were growing within a few feet and not 
subjected to the tying process which were much less healthy in appearance. 

When further growth of the stalks had stopped I made careful measurements, 
which showed that the average height of the tied plants was equal to that of the 
plants not tied, some of them reaching a height of fifteen feet. 

As before stated, the growth of the stalk below the ligature was almost, or quite 
stopped, the circumference at this place in the larger stalks being but 2\ to 3 inches, 
while the circumference about a foot above the place of binding was from six to 
eight inches in the same plants, and the circumference at the point of abnormal de- 
velopment above mentioned was from eight to eleven inches. 

A number of dissections and microscopical examniations made after six weeks of 
growth under these conditions showed that the stalk below the place of binding had 
an extremely small quantity of cellular tissue in its composition, but was composed 
almost altogether of the vascular or woody tissue, while the stalk above showed, as 
compared with other stalks in normal condition, the usual development of cellular 
tissue, while the enlargement just above the ligature showed an excessive develop- 
ment of the cellular tissue. ■ 

Other stalks were tied later in the season, before the time of flowering, but when 
the stalks had attained to almost their full size, but these effects were not observed, 
with the exception of one case where there was a slight enlargement. 

As you know, in the performance of a surgical operation it frequently becomes 
necessary to tie an artery or large vein to prevent loss of blood, and in such case 
the flow of blood thus stopped is diverted into other channels, and the smaller veins 
or arteries having their duties thus increased, are increasd in size and strength in 
proportion. 

Early in the season while the flow of sap was strong in the young plants, several 
experiments were tried which gave results that would seem to approximate those ob- 
tained in surgery under the conditions named above, although it is generally ac- 
knowledged that there is no exact parallelism between the flow of sap in plants and 
the arterial and venous circulation in animals. 
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Rectangular incisions were made averaging one-third of an inch in width and 
extending two inches lengthwise of the stem and of varying depth, some simply 
extending through the outer bark, others slightly into the woody fiber, and others 
to the heart of the stem. 

The cut surfaces were speedily healed in the ordinary way, leaving the rectangu- 
lar opening, and the sap which formerly flowed through the severed tissues was 
forced to find other channels. 

When the incision extended only through the outer walls of tissue, an enlarge- 
ment occurred at the upper end of the wound, being immediately at the sides of the 
cut, rather than above it, as would be the case if it were simply an enlargement re- 
sultant upon the severing of tissues, while when the incision extended deeper into 
the woody tissue this enlargement occurred at both the upper and the lower ends of 
the incision. Dissection and examination showed a slight increase in the amount 
of cellular tissue just surrounding the wound, as would be expected from the heal- 
ing. Perhaps twenty plants were thus treated at the same time, always with the 
same result. 

In other cases smAll splinters of wood, bits of wire and other foreign substances 
were forroed into the stalk, and in such cases these substances were enfolded by the 
aggregation of a considerable amount of cellular tissue, or, in a manner, they would 
be encysted. 

These few experiments, rude and incomplete from a strict scientific point of view, 
and undertaken when I had not time to follow them up as carefully as I could have 
wished, have yet yielded some curious results, and have suggested other experiments 
which shall be made during the coming year. 



PERSONAL OBSERVATIONS UPON THE FLORA OF KANSAS. 

BY MBS. A. L. SLOSSON, LEAVENWORTH. 

The flora of Kansas has received considerable attention for some years, and many 
lists more or less comprehensive have been published. None of these even in the 
judgment of the compilers have been at all complete, and from the very necessities 
of the case, being more or less local, were limited in their range, and untrue in some 
of the general conclusions. 

The location of Kansas being central, its vegetation partakes of the North and 
the South, of the fertile prairies of the East and the barren plains of the West; and 
though it may lack the plants that require the mountains for their home, yet our va- 
riety of soil gives us also a great variety of plants, and our long seasons and genial 
climate promote their growth. Our flora, moreover, is rapidly changing from various 
causes, among which are cultivation and the introduction of new plants, climatic 
changes, freedom from prairie fires, and the increase of timber and hedges. 

It is a well-known fact that where the prairie sod is once destroyed it never reap- 
pears, but an entirely new and different vegetation comes, which is nearly the same 
in any given locality. An illustration of this that I never heard explained occurred 
after the last grasshopper raid in northern Kansas. The grasshoppers ate the grass 
to the roots in the fall, and in the spring kept it down until mid-summer, so that 
where it was trodden at all, as in yards, by the roadsides, and such places, it was en- 
tirely killed; even where it was blue-grass, that too shared the same fate; but late 
the next season the soil was covered thickly with a soft, low, pale grass unlike an^ 
that had ever been seen there before. The farmers called \^ ^^ ^'t^'&^Vc*^^^^ SKt'^'e«»;' 



20 KANSAS Academy of Science. 

but when it seeded it was found to be identical with the buffalo grass, which at that 
time was abundant 150 miles west of there. 

It is said the reason why the weeds thrive where our flowers die is *^ that the ground 
is mother to the weeds, and only stepmother to the flowers." If so, then Kansas is 
a very generous stepmother, for the readiness with which she adopts new plants is 
marvelous. 

We all have seen the little circle of blue-grass spring up on the prairie where the 
prairie schooner dropped anchor for the night; and only give blue-grass or white 
clover plenty of rain and half a chance and either will utterly exterminate the native 
grasses. 

Acres of cornfields have been rendered almost worthless by the well-known morn- 
ing glory; let it once escape from cultivation and its persistence is worthy of imita- 
tion. The same may be said of the Melilotus alba, or sweet clover, which in the East 
is a tender plant and requires care, but here preempts and occupies fields and road, 
sides for miles and miles, making a perfect paradise for bees, and even takes posses- 
sion of the railroad in such quantities that its fragrance is very perceptible to the 
passengers. Experience has taught me not to place implicit faith even upon Wood's 
Botany as to what plants are introduced, as once in a trip across the State, from the 
river to the Rocky Mountains, in a wagon, about seventy miles from the river a new 
flower was found, and upon analysis I named it Cleome speciosissima or spider 
flower, which is often cultivated for bee food as well as flowers, and as it is said to 
be a native of Mexico, it had escaped from cultivation; being near a town, it was the 
more probable; but the ridicule I endured was a thing to be remembered when in a 
journey of 1,000 miles we saw it at intervals, and in southern Colorado so abundant 
that a valley was so purple with it as to be called " Bed Ravine." The same plant 
grew last year in Leavenworth, on the south esplanade, between the street and the 
river; whether native or escaped from cultivation, I do not know. 

Another plant we first found upon the Blue river was one which is or was put 
down by Kansas botanists as introduced, and I had that summer left it growing 
from sale seeds in my garden — the Argemone Mexicana. Of course that had escaped; 
but when we found it day by day, until at the foot of the Sangre Cristo range there 
were whole acres of it, and other varieties and different colors not found in the Bot- 
any at all, that plant was added to the list, which daily grew longer, until if a ca- 
mellia had been found upon the prairie, no one would have dared said *' escaped from 
cultivation," or suggested that it was not a native — only a carpet-bagger. 

The Abronia umbeleta, sold by florists, was found in the greatest profusion in our 
western counties; it is only less beautiful than the trailing arbutus, which it greatly 
resembles, yet I never saw it in a list of our plants, and it is accredited to the Pacific 
coast. The same is true of the hardy verbena, sold by florists under the name of 
Verbena Montana, yet it grew in the greatest beauty and fragrance only three coun- 
ties west of us. I think it is identical with Wood's Verbena aubletia. Our State line 
is not so definitely marked upon our western frontier as at the eastern State line, yet 
I am very sure a very remarkable plant was native in our State at that time. The 
bush looks some like a willow clump, but it is not woody, and it bears in June and 
July immense flowers not unlike pumpkin blossoms in size and shape, but the color 
is reddish purple. 

I first saw the plant in the Platte, beyond Kearney, but being on the cars could not 
obtain any. Its appearance was so peculiar I remembered it, and some time after 
Orange Jndd gave a description and cut of it in the Agriculturist, He said the 
roots grew as large as a flour-barrel. Several years later, in 1878, I found it again 
near our western border, and identified it in Porter & Coulter's survey of Colorado, as 
Ipomeal leptophylla; but that says nothing of the root, and calls it an annual (with 
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a question-mark,) which it would not be likely to be with such a root. To make 
sure, I repeatedly spent my camping-time digging with such tools as I had, but sev- 
eral inches down failed to show any enlargement of the root, which was about the size 
of the stalk so far as I could go. At last some fellow-pilgrim left a spade in our 
way, and my brother attacked a very small plant and dug down perhaps six inches, • 
and then it spread out like a jug with a long neck, and the whole root of that small 
plant was longer than a pail and nearly as large around in the center, of an irregu- 
lar shape some like an immense yam. So my big-root theory was proved and the 
secret of its vigor revealed. That plant is ornamental, and will stand drouth, too. 

For a long time I believed the common yarrow to be introduced, as the country 
had been settled at least ten years before I saw it, but my belief in that is shaken, 
as I never sent for flowers by friends, when they went to an unknown region, but they 
inevitably brought yarrow. I have had it sent from Texas, Utah, Pike's Peak and 
Long's Peak, Colorado, and at last from the Alf^s and Germany; so its nativity is 
very uncertain. 

It is certain that vegetation near the Nebraska line was different when it was first 
settled from the central or southern part of the State, from what it is now, as 
many plants were very common that in some of the published lists were marked 
rare. It was my privilege to explore in the northern tier of counties before the In- 
dians had left, and not long after the white men began to settle in Coronado's ^^ land 
of crooked-backed oxen, mighty plains, and sandy heaths, smooth and wearisome, 
and where, too, the earth is strong and black, where were found prunes like those of 
Spain, excellent grapes, mulberries, and delightful flowers;" but no Botany was there 
except Mrs. Phelps's, based on the old system, and my knowledge of botany was very 
limited, and for ten years no other person was there at all interested in the study. 
However, it did not require technical knowledge to remember what flowers came first, 
what soil they grew on, or to mourn over the disappearance of some of the most rare, 
or to exult over the abundance and beauty everywhere displayed. 

What landscape gardener, even in these days of massing color, dares dream of 
miles of phlox (Carolina), so nearly solid as to seem a mass of rose-pink? Yet the 
wide bottoms of the Nemaha presented just that view. With all the rage for yellow, 
has anyone imagined acres of rocky bluffs covered with the stately pentsteman 
{Digitalis), that one hour before sunset gave no hint of the coming glory, then al- 
most at once burst out a solid mass of the gorgeous enothera (Missouriensis), every 
tint from the most delicate buff to an orange red, each bloom several inches across, 
and silky as a begonia ? Go a little farther up to the prairie and you find different 
varieties of enothera — a long list, some white, some pink, some prostrate, and some 
four feet high. 

Who can tell of the beauty in the fringe of timber when the wild crab, with its 
blush of pink, the plum with its mass of fragrant white, the grape with its tinted 
tassels of mignonette perfume, the weird red-bud (Cercis Canadensis), with its naked 
boughs hung with drops of bright crimson, when these displayed their banners over 
a carpet of violets, blue, white and yellow, growing beside the delicate corydalis 
{Aurea ) and dicentra (Cucullaria), with here and there a stalk of early larkspur, 
or {Del. Azuratum) a mat of strangely mottled leaves bearing the lily -like erythron- 
ium, or the purple phlox {Pilosa) ? No crazy-quilt or ribbon-bed in Shaw's garden 
was ever more brilliant than our autumn display of composite, asters, etc., daisies 
of all sizes and colors mingled with the stately liatris or royal purple of the iron- 
weed {Vernonia fasciculaia), with the electric blue of the salvia {Agurea), Knd. the 
sunshine of the ever-present golden rod {Solidago). 

As for sunflowers, our State was rightly named, for wherever the sod was broken 
by the wheel of the heavy freight wagons on the old Ca.Uio^^\\».Vt^■^^'OoL^\.^ ^x^-^ "vXife 
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sunflower; wherever the track is laid for a railroad, there it grows. No wonder 
strangers passing through see nothing else. Call it gaudy, coarse and self -asserting 
if you will — it is persistent, hardy, bright, ever reaching upward and turning its 
face toward the light, and so is an emblem of a true Kansan. Long may it wave. 

I have spoken thus of some of our flowers, as a mistaken idea is held by new- 
comers and dwellers in our towns. Not long ago a gentleman at the head of one 
of the finest schools in the State said our wild flowers would not compare with those 
of other States — New York for instance. Astonishment gave way to amusement when 
on inquiry it was found his research was confined to a portion of the country set- 
tled for thirty years and seeded with tame grasses. As well assert that there never 
were Indians in the State because there are very few now. I sincerely hope the time 
is not far distant when a systematic effort to preserve and cultivate our most valu- 
able flowers will be made. It is worth it on the score of beauty, and desirable be- 
cause they are adapted to our soil^and climate. The florists of the Eastern cities do 
sell the seeds of perhaps a dozen sorts, but so change the name that only by personal 
observation can we identify the little waif whose name and pedigree were so labori- 
ously ascertained when we met the nameless one at home on the prairie. 

A lady once bought of Yick a dozen seeds of a beautiful foliage plant called 
"Snow on the Mountains," and succeeded in getting half a dozen, perhaps, to bloom 
just before frost, only to find that the bluffs back of her house for miles were jofit 
covered with the same flowers, and had been for three monthR. Tot it is well worthy 
of cultivation, and is very showy; grows on the banks of rivers all the way to the 
Smoky river, where it is very luxuriant and seems to enjoy the lack of rain. Its name 
is Euphorbia marginata, and it is own sister to the brilliant poinsetta, whose scarlet- 
velvet sprays are worth a dollar each at holidays. The Ascelepiaa tuberosa, also known 
as pleurisy root and butterfly weed, is also sold, and is a brilliant, hardy perennial 
that stubbornly refuses to yield to the usurper, but sends its finely-folded, orange- 
red clusters defiantly up among the clover, under the apple trees, and even in the 
garden. Its root runs underground a long distance, and probably is not removed 
by the careless plow. 

It is high time that as patriots who have the good name of our State at heart, 
that as scientists who deserve the credit of their research and desire others to share 
its benefits, this Society proceed to have issued in a cheap, available form a com- 
plete and descriptive list of our- native and acquired flowers, so that our students 
who do not have access to large libraries can know where to place their specimens. 

It is time some one began to cultivate our wild flowers, as soon some of them, like 
the Indian and buffalo, will be forever gone. Once the school children brought arm- 
f uls of the curious elkhorns, as they called them, or orchids (Leucophea) — now they 
are seldom seen; once the gentian, like a blue tulip, defied the late frosts, and bravely 
held up its cluster in the brown grass — now one may not see them in years. And 
so with others. 

Thus grown together in some park, with a convenient list at hand, botany would 
possess new charms for our students, and teach them "to look up through nature to 
nature's God.*' It is said the undevout astronomer is mad; and it is equally true of 
the botanist, for the more we know of the wonderful structure of plants the more 
we are led to say: "Wonderful are thy works, O Lord God; in wisdom hast thou made 
them all," and to believe it is the part of true wisdom to "consider the lilies how 
they grow." 
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THE SOLUBILITY OF CHROME YELLOW IN THE GASTRIC JUICE. 

BY PROF. L. E. SAYRE. 

It has hitherto been advanced as an opinion among physiologists, that the ohro- 
mate of lead is non-toxic in property. This belief has been based almost wholly 
upon the supposed insolubility of the salt in the gastric fluid and other fluids of the 
intestinal tract. 

This subject has been recently revived, and much prominence given to it by sev- 
eral cases of alleged lead-poisoning, from the use of chromate of lead, in Philadel- 
phia. It appears that the bakers in that city have been using this salt quite freely 
as a pigment. To give certain cakes a peculiar yellow color, they have used chromate 
of lead instead of the yolk of eggs. Children, and others, who have indulged in the 
use of these products of the bakery, have become victims of lead poisoning, and in 
some cases death has been the final result of long-continued use of such adulterated 
food. 

I need not speak of these cases in detail, but will briefly refer to a verdict of the 
coroner's jury in the cases of four persons who died from supposed lead poison, on 
various dates. 

This jury stated that the deaths, in their opinion, were due to chromate-of-lead 
poisoning, and that this poisoning resulted from the use of chromate of lead " as a 
coloring matter in buns and other breadstuffs." 

Investigators have again taken up the subject, and have arrived at somewhat 
conflicting conclusions. One states that these cases were those of chronic lead- 
poisoning, and not due to the presence of chromic radical in the least. It is stated 
further that chrome dyes have been in general use since 1828 at least, thousands of 
tons being consumed annually in America alone, and that it is important to note 
that there is not known to exist among the workers in any of the forms of chrome 
colors any chrome disease or chrome poisoning from contact, from inhalation, or 
otherwise. Another, a physician, states that any of the modifications of chromium 
may be poisonous, and cites four cases where poisoning occurred from the use of 
insoluble salts of chromic acid. 

It is well known that the gastric fluid is an acidulated solution, and as a solvent 
it has a comparatively wide range of action. It contains about two-tenths per cent, 
of acid. The digestive principle contained in the gastric fluid is recognized as 
pepsin. It is possible to make an artificial gastric juice by separating the digestive 
principle from the inner lining of the stomach and making an acidulated solution 
of it. 

My experiments with lead chromate consisted of making an artijicial gastric fluid, 
and macerating in this fluid at the temperature of 100° F. a certain quantity of 
commercial chromate of lead and noting the effect. 

It is known that any metallic substance, if it enters into solution, will very mark- 
edly impair the digestive action of artificial gastric fluid. Lead salts will absolutely 
destroy digestive action. If, therefore, after digesting chromate of lead in the gas- 
tric fluid the action of the fluid is at all impaired, it is a positive evidence that the 
salt has gone, to some extent at least, into solution. 

Thirty grains of chromate of lead were mixed with one fluid ounce of artificial 
gastric fluid, the digestive strength of which had been carefully noted. It was found 
that the digestive action had been slightly impaired, but not enough to account for 
lead chromate entering into solution, for the slightest quantity of a lead salt will 
produce a marked impairment. 

Subsequently I prepared a chemically pure chromate of le&d^ %.\5l^ «ij^wvca5sc^«S^ 
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with it in the same way. I found that the pare salt did not interfere in any way with 
the digestive action of the fluid, and therefore the inference is that the pure salt is 
insoluble in the gastric fluid. An analysis was made of the fluid after it had been 
standing at 100° F. in contact with the pure chromate; no reaction indicating the 
presence of the salt could be obtained. 

Prof. £. H. S. Bailey has since examined the commercial chrome yellow, and flnds 
it to contain variable quantities of barium and calcium sulphate. The latter salt is 
sufficiently soluble to account for the above modified action of the digestive fluid. 

Dr. Marshall, of Philadelphia, has made some physiological experiments upon 
dogs which lead him to believe that chrome yellow is decomposed by the muriatic 
acid of the stomach. The so-called poisonous property cannot be due to the solu- 
bility of the salt, but it might be accounted for by the gradual decomposition of the 
salt in the tissues, which retain considerable portions of the insoluble powder. 



ON THE OCCURRENCE OF NITRITES IN RAIN-WATER. 



BY PROF. G. H. FAILYER. 

As a part of our work upon the nitrogen compounds occurring in rainwater we 
have tested qualitatively for nitrites, using the test proposed by Griess and modified 
by Warrington.* The test is almost too delicate to be used quantitatively, but in 
all cases we tried to grade the color produced by a purely artificial scale; such as faint, 
distinct, strong, very strong. In general, as might be expected, the depth of color 
produced varies inversely with the amount of rain, since the first portion of the fall 
would serve to wash the air, and any subsequent fall would only dilute the solution. 
But the amount of this has been quite variable, for extremely heavy rains have some- 
times shown good reactions. This may be due to the production of nitrites during 
the shower, or, in a long-continued rain, the air being renewed at any one place may 
bring in fresh supplies of the salts. 

To illustrate the results obtained, I give a summary for the year justclosed (Oct. 
1886 to Sept. 1887, inclusive.) 
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It seems remarkable that so many of the rain-waters should show the presence 
of nitrites. It is equally remarkable that the winter months should be deficient in 
these compounds. Is it because oxidation is then at a minimum, or is it that reduc- 



*See Journal of the London Chem. Soc. for May, 1881. 



TWENTIETH ANNUAL MEETING. 25^ 

tion from nitrites is then at a minimum ? On the other hand, it may be that this is 
merely accidental, and another year may show contrary results. When our observa- 
tions have extended through a greater number of years we will be better prepared 
to discuss these interesting questions. 



ULTRAMARINE BLUE IN SUGARS. 

BY H. L. RAYMOND, PH.D. 

There seems to be no end to the *' fixed" or adulterated goods in the market^ 
and sugar is no exception. It would seem with the late improvements in sugar- 
refining as if there would be no need of this. It is not sand to which we call the at- 
tention of this body of scientists, but bluing. 

We find upon examination that the refiners are learning something from the 
washerwoman — whitening their sugars by means of a color, and that color ultrama- 
rine. In this bottle are six grains of the pigment, the amount found in three hun- 
dred grains of sugar. For many ordinary purposes this does not seem to have any 
deleterious effect, but to the pharmacist it causes both trouble and annoyance. Ultra- 
marine is a sulpho-silicate of aluminium and sodium. The quantity used is small ^ 
but enough to impregnate fruit syrups and those containing free acid with sulphu- 
retted hydrogen, thus imparting to them a very disagreeable taste and odor. Many 
a housekeeper can testify to the annoyance caused by this adulteration when 8h& 
finds, upon opening a jar of fruit, that instead of the delicious fragrance expected, 
she is greeted by an odor familiar to unpopular orators. The acid of the fruit does 
the business. 

Prussian blue is also used, but that has not shown any unpleasant effects. We 
suppose ultramarine blue is generally used because it is cheaper. 

The presence of the latter is detected in several ways. The easiest test, if there 
appears to be a large quantity of the adulteration, is to dissolve one part of the 
suspected sugar in twenty parts of water, and allow the solution to stand. If there 
be any blue, it is shown by the bluish precipitate on the bottom. 

By the use of the microscope, we may detect the presence of the ultramarine 
when the adulteration is much less, and on account of the peculiar crystals, which are 
readily distinguished. 

Prof. Nichols, late of the State University, with the assistance of Prof. Franklin, 
has made some very interesting experiments with the spectroscope, which are of 
value to us on this subject. By this means, we can determine the presence of any 
coloring matter in sugar. It is shown by comparing a spectrum of a pigment,, 
having a known white surface, with the polarized spectrum of the suspected sugar 
under precisely the same conditions. 

(As a note, here would say that Prof. Nichols states that nearly every white sub- 
stance in the market is made so by the use of blues: for example, carbonate and 
sulphate of magnesia, carbonate of lime, etc.) 

From a number of samples bought at different stores, we find that twenty-four 
out of thirty-three contain ultramarine blue. 

There is still another test, and easy to try: that is to add a few drops of acid to 
a solution of sugar. The olfactories will be the best judge as to the presence or ab- 
sence of the adulterations. Anyone not acquainted with the delicate ( ?) odor of sul- 
phuretted hydrogen, will be introduced with pleasure, at the close of the session. 
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THE PINK AND WHITE TERRACES OF NEW ZEALAND. 

BY JOSEPH SAVAGE, LAWBENCE, KAS. 

It was dnring a reeent oonversation with Prof. F. H. Snow that I first learned 
that his brother William had spent some 2^ years in New Zealand, in the immediate 
Ticinity of the Pink and White Terraces. The journal which this brother kept while 
there has been kindly placed in my hands, and from which I will make some extracts 
which I am sure will interest every member of the Academy. Before reading these 
extracts I would say by way of preface to them, that the Pink and White Terraoea of 
New Zealand resemble very nearly in form and kind, the terraces found in the Yel- 
lowstone National Park, at the White Mountain hot springs on Gardner's river — 
with this exception: the deposits of the former are silicious, while those of the lat- 
ter are calcareous. Having seen the Gardner's river terraces myself, and bathed in 
their tepid waters — and also having seen Mr. Snow and party as they passed through 
our city on their way to New Zealand, the extracts become doubly interesting to me. 

Passing through a 13-mile forest they landed at a native village, from which they 
started before light in the morning for a nine-mile row in a boat over an inland lake, 
when, he says: ^^We were first landed from our canoes at the foot of a white incrusta- 
tion called the white terrace. About 300 or 400 feet inland, and at a gentle incline 
from the lake, a huge roaring caldron day by day has overflown its sides with a sheet 
of water, that in trending its way to the lake has denuded itself of its mineral parti- 
cles and gradually amassed this immense berg of white incrustation. 

''Escaping from the caldron, the boiling water, becoming gradually cool, has fol- 
lowed the erratic depressions of the slope to the lakelet, and in imbedding earth, 
rocks, and fallen trees with its crystalline mites, has formed a succession of broad, 
irregular terraces. 

"These steps and platforms are again fretted and engraved, and in places so im- 
maculately white, they resemble broad tables of the loveliest coral. One could im- 
agine the fingers of Jack Frost had been at work perfecting his most delicate mystic 
devices. The projecting ends of the terraces are fringed with multitudes of taper- 
ing pendants, resembling long rows of icicles, from which trickle continuous ril- 
lets of steaming water. At intervals upon the surface of the terraces, Nature has 
with that delicate art which transcends all human skill, chiseled deep basins that are 
filled with transparent water, as blue as the heavens above. As you stand on the 
white-chased edge of one of these blue spotless pools, veiled in the haze of steam 
which rises from its surface, within view of the placid waters, the steaming islet, and 
the flocks of native birds of the lake below, and within hearing of the roar and burst 
of the spouting geyser in the caldron above, your position is truly one that beggars 
the cunning of human lips. 

"Higher and higher we climbed up the intricate ways and irregular steps of ap- 
parent coral and glass, till at the summit we reached the brink of the caldron. Here 
we found a huge bowl of blue water that spurts in the center up into a crashing, 
deafening fountain, that is hot to an infinite degree beyond the boiling point, and 
emits a blinding cloud of steam that obscures the heavens. Strange to say, during 
the prevalence of south winds this great volume of reeking water recedes through a 
deep, gaping aperture into the bowels of the earth, leaving the bottom of the in- 
crusted crater dry and safe to walk upon. The safety in intrusting oneself within 
these walls of silica lies in the fact that the return of the mad fountain is preceded 
by a terrible roar and rumble that no sane person will listen to without being stricken 
with an immediate desire to change his quarters. In fact, most of the prevailing 
lunds and symptoms of this region have a decided tendency to render one wary, as 
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a false step at the right moment would precipitate one into boiling depths that 
would literally tear you to atoms. The fumes exhaled by the waters of the white 
terraces are so powerful that birds in attempting to fly over the caldron drop dead 
upon the terrace. The birds, like ferns and other objects thrown into the shallow, 
warm water, are quickly incrusted in their natural shapes, and are preserved for 
years. 

'^Just in the rear of the White Terrace is what is known as the Burning Mount- 
ain, which is honey-combed with small, hot apertures that puff forth a multitude of 
steam jets to acquaint us with the heated tumult within. 

" From the terrace we made our way over a rough, narrow path to a batch of 
boiling springs and geysers, where we found one of the latter spurting a wild fount- 
ain of sparkling jets and spray through thick clouds of smoke up to thirty or forty 
feet in height. On the opposite side of the path is a rocky-fiided spring, that at 
our arrival was quite calm and noiseless; but upon the sobndenoe of the big geyser, 
which is intermittent, this apparently redoBe ▼eait burst into a boisterous eruption. 
A continuance of our walk for a tern yards brought us to the boiling hole, now filled 
with rocks, where a little native boy whose funeral we had attended in Wairoa made 
his fatal misstep. A little beyond, as we approached another spring available for 
cooking purposes, the position of the sun, as well as the looseness of my waistcoat, 
reminded us it was high time to interview the lunch basket. One of our Maoris had 
anticipated our coming, and immediately produced two kits from the spring filled 
with nicely-boiled crayfish and potatoes. Seating ourselves upon the heated stones 
beside the spring, we began operations. Kate's adroit fingers shelled the crayfish 
faster than we could comfortably dispose of them. In exchange for the potatoes, 
with their decided fiavor of minerals, we were . glad to hand over to the natives the 
greater share of our hotel lunch. A short shower obliged resort to the shelter of a 
wharl standing close by, which we found almost uncomfortably warm, owing to the 
heated exhalations through the ground. In this little hut the child who was scalded 
had lived just before his accident, consequently the building was declared sacred, 
and soon afterward purposely burned to the ground. 

^ 'After our lunch and the shower were over, we again set forth with Eate at our 
head over the roughest kind of a path a few score rods to the mud fiats. Here we 
found a great number of holes and chaldric pits filled with seething, sputtering and 
popping masses of clay-colored mud. Here, scattered over the flat, were numbers 
of mud cones which the fires within had forced up into the shapes of overgrown ant- 
hills. Puffs of steam were continually issuing from the summits of these cones, to 
make them look like miniature volcanoes. 

" Threading our way past these huge pots of boiling mud, and by the numerous 
hardened cones, we came to a large pool of water so very green in in color that we 
at once thought it to be in the worst state of stagnation. But to our surprise when 
we arrived at the brink, we found it as clear and crystalline as a mountain pond. 
Its mineral impregnations gave to it the vivid cast of green; strange to say, the wa- 
ter of the little pond is quite cold — although but a few yards distant from the mud 
fiat with its many evidences of intense subterranean heat. 

"The next in the order of sights, and the most diabolical of all the countless phe- 
nomena of the region, is an infuriated pit of steam ten feet in diameter, called the 
Devil's Hole. From this raging, roaring, bellowing vent, a deafening tempest of 
steam is debouched high into the heavens, with the burst and noise of the explosion 
of a thousand escape-valves. One could almost imagine all the malevolent spirits of 
the infernal regions were belching forth their most furious tempest blasts. In ap- 
proaching the hole, Kate cautioned us to keep within the path which led over a hol- 
low flat peppered with a million minute and sizzling pettot«A.\!CiTL'a», Axv ^"ft^s^'s. "^^^ 
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earth fairly qnivered beside the path, saggesting to ns that a few miAsteps might 
incar a rapid transit down through to some foreign country, with a chance of bring- 
ing ap rather demolished. 

** Leaving this bellowing trombone of the fire giants of the inner realms, we came 
to a maeh smaller vent in the rocks, with a gush of steam making as mnch hnbbab 
as its size conld possibly warrant. This aperture is as delicately christened as the 
arger one, being called the "Pain in the Belly. ^ 

^*Then Kate led as down a steep, treacherons-looking path to a large, crnel spring* 
called * Reea Kiwi.' It takes its name from that of a little girl who, with an infant 
on her back, went to the spring, we were told, to pat a kit of potatoes in at the side. 
Both children were soon found in the water, literally boiled to death. Near the 
Reea Kiwi is a cave in the rocks where a native chief lived and died in the midst of 
salphnr fames, and surrounded by the roar and ramble of the thermal caldrons. 

" Although I have neglected to write of scores of scenes we have passed in thia 
wonder-region, they are still far from exhausted. 

"Kate next escorted us back to the canoe, where reclined lazily our boatman upon 
the bed of tea-tea she had so thoughtfully arranged for us. We were then paddled 
swiftly but noiselessly across the half-mile of lake to the foot of the Pink Terrcuses. 
These, like the White Terraces, are composed of mineral deposits distributed in sed- 
imentary mites over the irregularities of a steep decline from a huge caldron to the 
lake below. In size the Pink Terraces are somewhat less gigantic than the White,, 
and instead of the appearance of florescent coral, they resemble huge banks and pro- 
jecting tables of the purest marble. In color they are in some places spotless white, 
and in others light gray, threaded here and there with veins of the brightest pink.. 
The caldron at the top is partly covered with and wholly surrounded by a thin shelf 
of white mineral deposits. This shelf is rimmed with a margin of sulphur as yellow 
as gold, contrasting with the exquisite blue of the water, which is so clear, so trans- 
parent and crystalline, that the minutest objects are visible many feet in depth. The 
verdure of the banks, in the rear of the caldron, is held in the lap of modest, gently- 
shading hills, overlooking a scene that may challenge the world to produce its coun- 
terpart. Then there are those cups and basins that are cleft in the flats of apparent 
marble between the huge steep steps, filled with water — blue, warm, and so luxurious,^ 
that you are seized with the desire to drop your wardrobe for a swim." 

The delicious bath was taken, going from the lower pools up towards the boiling 
caldron until the goose-pimples stand out upon the body till it resembles a boiled 
lobster. The natives during stormy days resort to the hot springs, and lie immersed 
in the tepid water, with nothing but their black heads appearing above the surface,, 
remaining in them whole days at one time. 

Mr. Snow called a congress of these ex-cannibals, and they told him of their for- 
mer ways of living, killing their enemies and afterwards eating them; all of which 
we will omit, except this: That white men and sliced missionary were too salty for 
their taste. Natives were much preferred. 

After a residence of two and one half years among this people, laboring among 
them as a temperance missionary, Mr. Snow's health failed, and he set sail for Ger- 
nany and died while on shipboard. After his death his mother went on to New Zea- 
land to continue the work so nobly begun by her son. She remained there about one 
year, and built a meeting-house — or temperance hall, as it was called — for the na- 
tives, as a sort of memorial gift in memory of her son. 

During her stay there she lived in the family of a Mr. Hazzard, an Englishman, 
who with his family was teaching a native school in the vicinity of the terraces. 

This hot-spring district seems to have been on a native reservation, and all the 
aropeans there were these teachers and a few hotel-keepers, and a constant flow of 
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toarists from all countries, who came there to see the terraces and other volcanic 
phenomena of the district. 

On the evening of June 10 of the present year (1887), a volcanic eruption con- 
sisting of lava and thick mud desf^royed the Pink and White Terraces and the native 
village where the school-house, the temperance hall and the hotels were situated. 
Besides nearly one hundred natives who lost their lives in this overflow, there were 
six Europeans who also perished, including three of the Haggard family — the father 
and two children. The following account of the eruption, written by Miss Clara 
Haggard, will no doubt be interesting in this connection. She says: 

*' We were all in bed by eleven o'clock. At 1:15 I was awakened by a rumbling 
noise, and father asked me if I felt the earthquake. I said yes; and it kept on a 
long time. Mr. Bly the was also awakened, and father said, * It is the most wonderful 
sight I have ever seen,' and we all went out on the veranda to see it. There was a 
large, inky-black cloud hovering over the truncated cone of Tarawera, with lightning 
and balls of fire shooting out of it. Mr. Blythe said it was a cloud charged with elec- 
tricity. We all dressed and went into the sitting-room, thinking it was the safest 
part of the building, as it was constructed of corrugated iron. We lighted a fire in 
the stove, and mother sat down in the middle of the room with all the children around 
her. Looking out of the window, it was like a great sheet of fire. I sat down at the 
organ and played and sang hymns. 

^*At 3 o'clock we heard a rattling as if stones were falling on the roof of the house. 
The noise was so great that we could not hear each other speak. We afterward found 
it to be caused by falling lava. When that came on, father went out into the middle 
of the room, leaning on mother's chair. Mr. Lnndius picked up a piece of lava, 
when we all came to the conclusion that Tarawera had broken out in an eruption. 
The volcanic shower continued to pour on the house for about an hour. 

^'A tremendous gale of wind arose, and then came down the chimney with such 
force that we were nearly suffocated with the smoke, and had to cover the stove with 
a mat, and pour all the water we could get on it. At about 4 o'clock, we were all, 
except Messrs. Blythe and Lundins, assembled in the middle of the room, believing 
that to be the safest place, as the walls were bulging and threatening to come in. I 
walked over to the door (seeing it bulging), to lean against. I found Blythe and 
Lundins standing at the same place, when suddenly there came a tremendous crash, 
and all was dark — the roof falling on top of us. I put out my hands and grasped, 
instinctively, Mr. Blythe's hand on one side, and Mr. Lundins' on the other, for pro- 
tection. Mr. Lundins jumped up and smashed the window, cutting his hand very 
much. Finding he could not do as well with his hand, he used his foot, and got out. 
He then said, * I'm out — come out. Miss Haggard ; ' and he pulled me out. Mr. Blythe 
followed, but on getting into the open air, we were struck about the head and body 
by lumps of lava. We shut the door, but finding the roof bulging down, and being 
unable to get into some of the rooms, we opened the door and stood in the doorway, 
80 as to be ready to escape. I was perishing with cold, and Mr. Blythe got some 
blankets to protect me from the cold. 

"^ Just then, the house appeared to be struck with lightning and burning lava, and 
it took fire. We all rushed out into the garden to find shelter, and got into the pad- 
docks, after stumbling over some uprooted trees in the darkness. Seeing by the 
light of the burning apartment that the hen-house was still standing, we went there 
for shelter, and remained there till daylight watching the principal buildings burn- 
ing. We waited there in great anxiety, being under the apprehension that all the 
house was on fire, but we found afterward that the corrugated-iron building remained 
untouched, owing to the quantity of volcanic mud around and above it. 

"When daylight arrived, Mr. MacRae and the two Birds, his bTQ^Vk«^^-v£vAa:^^<5.''^^ai» 
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up from the hotel to see how we had fared, and we all went down to the oorrugated- 
iron portion of the dwelling-house to see abont the rest, and fonnd a Maori woman 

— old Mary of the Mn — and my sister Ina. It appears that when the building fell 
in, old Mary snatched my sister into the bedroom, and they crawled under the wash- 
stand; after a while, finding no more mud fell on them, they endeavored to push 
away the stuff that was covering them. In this they succeeded, and raised them- 
selves upright, awaiting their fate, and continued there in the dark until 6 :30 o'clock 
in the morning. 

*'At daylight we were reunited by Mr. Lundins breaking the window and getting 
the native woman and my sister out. 

'* The whole party, including Mr. MacRae*s people, listened for-any sound to show 
that any of the rest of the family were alive in the collapsed corrugated-iron build- 
ing; but hearing no sound, and seeing at least 8^ feet of mud on the debris of the 
fallen roof, we all went down towards the lower village where we found everybody 
leaving the settlement." 

Upon further examining the ruins of the building, it was found that Mr. Hag- 
gard and two of the children were dead, and that Mrs. Haggard was severely injured 

— a baby which she held in her arms being one of the dead. 

To every reflecting mind, this account of the destruction of the Pink and White 
Terraces, so nearly akin to our own in the National Park, suggests the thought that 
some day the same fate may befall them. The general accepted theory that the 
volcanic forces of the earth are dying out, does not receive confirmation by the re- 
newed activity of the last few months. The Japanese eruption a short time ago, 
and the one herein described, and later and nearer home, at Charleston, would rather 
indicate that this old accepted theory might, with due respect to things ancient, be 
reconsidered if not entirely reversed. 
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TRAITS ACTIONS. 



The twenty-first annual meeting of the Kansas Academy of Scienoe was held in 
the Board of Trade rooms in the city of Leavenworth, beginning on the evening of 
October 31, 1888, and continuing through the two days following. 

The first evening session was devoted to an exhibition of microscopes and micro- 
scopic work; and the display of instruments and specimens was large and creditable. 

The evening of November 1 was given to a lecture by Mr. Robert Hay, upon "The 
Geology of Kansas." An abstract of this lecture appears in the following pages. 

The annual election of officers resulted in the choice of the following members 
for the offices named: President, T. H. Dinsmore, Jr.; Vice Presidents, E. H. S. 
Bailey, G. H. Failyer; Secretary, E. A. Popenoe; Treasurer, I. D. Graham; Librarian, 
B. B. Smyth; Curators, A. H. Thompson, V. L. Kellogg, H. W. Birch more, Robert 
Hay, and E. A. Kilian. Fifteen names w6re added to the roll of active members. 

At the sessions of this meeting were read, among others, the following papers: 

ON THE DISCOVERY AND SIGNIFICANCE OF STIPULES IN CERTAIN 
DICOTYLEDONOUS LEAVES OF THE DAKOTA ROCKS. 

BY PROF. F. H. SNOW, OF THE UNIVERSITY OF KANSAS. 

At the last meeting of this Academy, I presented a paper upon the species of fos- 
sil leaves of the Kansas Dakota rocks represented in the museum of the University 
of Kansas. The list of plants accompanying that paper included upwards of one 
hundred species new to science. One of these species, of the new genus Betnlites^ 
according to Lesquereux, but referable to Viburnum according to Saporta, is named 
by Lesquereux Betulites Vestiiy in honor of the indefatigable collector of these fossils, 
Mr. E. P. West, whose remarkable success has made the University collection of Da- 
kota fossils the largest and finest in the world. This species of Betulites is repre- 
sented in our collection by no less than twelve distinct varieties, each of which has 
been indicated by a separate name by Lesquereux. A large proportion of the speci- 
mens of this very variable species are found to be provided with stipules, which leaf 
appendages were not previously known to be connected with the Dakota leaves. 
These stipules instead of being uniformly in pairs, one upon each side of the base of 
the petiole, as is the case in living Dicotyledons provided with these appendages, are 
either single, in which case they may be entire, cleft or parted, or they are, in occa- 
sional instances, entirely divided, constituting a pair of stipules. But whether single 
or divided, they are nearly always unilateral, i. e., situated upon one side of the leaf 
stem or petiole. In only one instance among at least one hundred stipulate leaves 
examined are the stipules bilateral, so that their unilateral character fairly distin- 
guishes them from the stipules of modern Dicotyledons. 

The significance of the discovery of these cretaceous stipules, lies in the fact that 
we have here an additional proof of the descent of our modern forms of vegetation 
from the ancient forms by a gradual series of changes. To the superficial ob- 

—3 (33^ 
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server it would seem that our modern forest leaves are absolutely identical with the 
cretaceous leaves, which, according to Dana's time ratios, flourished about five mil- 
lion years ago. The opponents of the modern theory of origin of species by descent 
have derived a strong argument from the apparent identity of the modern with the 
ancient forms. But the identity is apparent only; not real.' Lesquereux has noted 
the fact that the Dakota leaves, as a rule, have entire borders, while the modern forms 
of the same genera have denticulated or serrated borders. Another difference be- 
tween the modern and the Dakota leaves consists in the greater thickness and tough- 
ness, or, in botanical language, the coriaceous character of the ancient forms. But 
in the stipules of the Dakota leaves, we not only have a prevailing unilateral position 
of these organs, as distinguished from their modern bilateral arrangement, but we 
are able to witness the gradual change from the single undivided form through the 
successive steps of transformation to the completely separated and finally bilateral 
pair; each stage of differentiation being indelibly stereotyped upon the sandstone 
matrix by which the leaves are enveloped. 

The accompanying plate will show the chief stages in the development of these 
organs. 

EXPLANATION OF PLATE. 

Figure 1. Betulites Yestii, Lesqx., var. Obtusa, Lesqx., showing unilateral stipule. 

Fig. 2. Betulites Vestii, Lesqx., var. Ineequilateralis, Lesqx., showing another form of unilateral 
stipule. 

Fig. 3. Viburnum Dakotense, Lesqx., var. Longifolia, Lesqx., showing unilateral stipule. 

Fig. 4. Viburnum Dakotense, Lesqx., var. Ovatifolia, Lesqx., showing a narrower unilateral stipule. 

Fig. 5. A detached unilateral stipule and part of petiole, showing the groove in the stipule. 

Fig. 6. Betulites Vestii, Lesqx., var. Latifolia, Lesqx., showing bifurcated unilateral stipule. 

Fig. 7. Detached bifurcated unilateral stipule, showing the base of the petiole. 

Fig. 7a. Opposite side of 7, the stipule itself showing the groove on which the line of division takes 
place. 

Fig. 8. Betulites Vestii, Lesqx., var. Subintegrifolia, Lesqx., showing bilateral stipules, or the bifur- 
cated unilateral stipule completely divided and arranged on both sides of the petiole. 



LECTURE.— THE GEOLOGY OF KANSAS. 

[The second night of the session was occupied by a lecture on "The Geology of Kansas," by Prof. 
K. Hay, Junction City. This was given in the auditorium of the High School. It was illustrated by 
geological sections, a^map, and many specimens. The following is a brief abstract of the address:] 

^^ Something has been known of the geology of Kansas from the date of the 
earliest settlement. In the years 1855-8 there was a controversy as to who had the 
honor of first saying that certain formations were of Permian age. The Carbonif- 
erous age of rocks in eastern Kansas had already been recognized." 

The lecturer then gave some account of his own work, and the methods of geo- 
logical investigation, and the relation of the geology to the topography of the State; 
and then came a succinct account of the succession of formations, from the lowest 
(in Kansas), the Sab-Oarboniferous of the southeast, to the tertiary of the west, and 
the quaternary deposits of large areas in all parts of the State. The use of the term 
Per mo-Carboniferous was explained and vindicated; and the erosive unconformity of 
the lowest Cretaceous (Dacotah) on the Permo-Carboniferoas in middle-northern 
Kansas was clearly described; and then followed an account of the position of the 
Triassic rocks and salt-beds of the southern part of the State. This is a new thing 
in the geology of the State, and of it the lecturer said, after an illustration of the 
above-named erosive unconformity: 

**This, on comparison with other parts of our country and ¥i^3LX.Q^^^ ^5»CkSy««^ 'a.-vsL 
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omission of the Triassic and Jara^^sic groaps, so that northern Kansas was probably 
dry land daring the time elsewhere nsed for the deposit of those series of formations. 
Probably in that time the great valleys of eastern Kansas began to be eroded.'' 

^^In southern Kansas there is seen no sach contact between the Cretaceous and 
the Permian. In going west from Winfield and Wellington, after the last of the 
Permian rocks have been seen, crossing the sandy depression that constitutes the 
valley of the Ohikaskia we see rocks of a new kind. Not Cretaceous, not Permian 
— but red Arenaceous limestones, red, hard shales, red clays, with thin layers of a 
lighter color — greenish, grayish, or white. These spread out into the cat\oned for- 
mations of the Gypsum Hills, where these red rocks have a cap of white gypsum for 
many miles. These, like the Permo-Carboniferous rocks, have a slight westerly dip, 
and in Barber and Comanche counties an exposed thickness of about 500 feet. Their 
depth below the surface and upward increment westward make them have not less 
than ten or eleven hundred f ee^ of total thickness, lessened in many places by great 
erosion. 

"These — red-beds — are well developed in Kingman county, but disappear to the 
north under the deposits of the Arkansas valley — fifty to 60 feet at north Hutchin- 
son, 140 feet at Sterling — and the high prairie beyond, to reappear, so far as observed, 
in only two or three limited localities iu the north of McPherson county, near the 
southern bow of the Smoky river. Besides the borings at Hutchinson and Sterling, 
those at Nickerson and Lyons show the red-beds to be below the surface. At Lyons 
and Ellsworth, the Dacotah formations are above them; and in Harper, Barber and 
Kingman counties, limited areas show the same thing in depressions. But in these 
places, it is only the upper part of the Dacotah. The salt wells at Ellsworth show 
the red-beds thinner than at Hutchinson, and those at the latter place are thinner 
than at Kingman, and at Kingman thinner than at Anthony. The red-beds thin out 
northerly. The Dacotah thins out southerly. These red-beds we call Triassic, but 
possibly the upper part may be Jurassic. As yet they have yielded no determined 
fossils in Kansas." 

" At the bottom of the red-beds, and as we think, continuous upward into them 
and continuous downward into the Permian, are three or four hundred feet of salifer- 
ous shales, and intercalated with them the beds of rock salt which have recently be- 
come so noted. The salt-beds vary from five to one-hundred feet in thickness, and 
the shales themselves are strongly impregnated. The water poured down the Hutch- 
inson wells and pumped, immediately comes up a saturated solution: a salt brine 
so pure that it needs no manipulation, but goes straight from the tank to the evap- 
orating-pan." 

With regard to the increase of our knowledge of the Tertiary formations, the 
lecturer said: 

"Eleven years ago. Prof. Kedzie wrote: * The separation between the Cretaceous 
and Tertiary formations, though clearly defined, is hardly a sharply-traced line, but 
rather a stretch of country thirty miles wide, extending across the country from Ne- 
braska to Colorado. Within this band may be found the formations of both periods: 
the Cretaceous in the low valleys, and the Tertiary upon the high hills.' While this 
passage represented accurately the knowledge of these formations in Kansas at that 
time, yet, taken with its accompanying map, it shows to us now the deficiencies of 
that knowledge. The 'band,' which is to some extent properly described, is much 
more than one hundred miles wide instead of thirty, and instead of running off to 
Colorado north of the Smoky river, it crosses the Indian Territory, the Cretaceous out- 
crop to Colorado being confined to the two great valleys, and possibly that of the 
Cimarron. The presence of the Tertiaries in the valleys, telling their tale of erosion, 
was entirely overlooked. 
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"The Tertiary deposits overlap all the Cretaceoas formations — Niobrara, Benton, 
Daootah. In McPherson county, and south of the Arkansas, they are seen on the 
Triassic. In Marion and Sedgwick counties, they rest on the upper beds of the Per- 
mian — in the latter case coming east of the sixth principal meridian. A more 
thorough study of the position of the Tertiary deposits will reveal some intensely 
interesting facts as to the age of the erosion of our great valleys/' 

After some interesting statements about the glacial phenomena of northeastern 
Kansas and the superticial deposits of later times, the lecturer stated that economic 
geology has had much development, and that Kansas has not only metals and building- 
stones, but that stones — agates and jasper — are being found, ofjgreat value for or- 
namental purposes; and concluded as follows: * 

^^ There is a certain relation between gypsum and saline deposits. Owing to pos- 
sible subsequent changes and omissions, we cannot always infer the existence of one 
from the presence of the other; but there is evidence of a cumulative character which 
we think points towards the discovery of another salt horizon of more recent forma- 
tion than that now so successfully worked." . . . " In conclusion, we may express 
the desire that this audience will use means to influence legislators to cause a survey 
to be made of this State, which will aid in developing our resources, and help to 
bring scientific problems to a correct solution." 



GEOLOGY OF THE LEAVENWORTH PROSPECT WELL. 

BY E. JAMESON, LEAVENWORTH, KAS. 

Mr. President, Ladies and Gentlemen: For sotne years, one of ydur members, a re- 
spected citizen of Leavenworth, has been preaching to us that there were both gas 
and oil under this city. One by one we became converted to his views, until Mayor 
Neely in 1887 prepared a bill, and had it presented and passed by the Legislature, 
authorizing this city to vote ten thousand dollars in bonds, to be spent in prospect- 
ing for gas. The City Council let the contract to Mr. Reed, an expert from Penn- 
sylvania, and on the 17th day of October, 1887, the drill commenced to make its way 
through the rocks with the intention of reaching a depth of 3,000 feet, which the 
contract called for. 

The Leavenworth coal mine is down to a depth of 1,100 feet, so that we knew 
the strata to that depth. At 550 feet the regular flow of salt water was struck, which 
has been found in all the mines. At 1,150 a very strong flow of salt water was struck. 
These two streams were shut off with casing, and in the next 600 feet five streams of 
water were struck, which flowed to within 100 feet of the top of the wall. At 1,700 feet 
a strong flow of sulphur water was struck — so strong, indeed, that it destroyed 600 
feet of the hemp cable. On April 7th, 1888, at 1,802 feet, a new stratum of rock was 
reached, and when the drill was lifted the rope was saturated with petroleum, and so 
reported by Mr. Reed to Mayor Neely and myself. Steps were at once taken to shut 
off the water. This was found impossible; neither casing, patent stoppers nor seed- 
bags would shut off the immense flow. After careful consideration it was thought 
best to go further down, and when a hard rock was struck, to shut off the water. 
For the next 300 feet the rock was porous. The sand taken out was examined by 
experts, and pronounced to be oil-bearing rock of the very best kind, They all 
agreed, however, that the well was a failure, on account of the immense quantity of 
water. 

There is no doubt gas was found in small quantities, iox ^Vlcvi \Jtv"fe 'v'^^ '^^^ '^^- 
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tated with the sand pamp, the water would flow over the top of it for several minates 
at a time. 

At 2,106 feet it was found impossible to drill any further. The water was so strong 
that the drill, which weighs three tons, floated with the hemp cable, and made no im- 
pression on the rock; 2,106 feet of casing were put into the well, with a patent stop- 
per and a seed-bag, but the water could not be shut off. A pump was then tried, and 
for a week — day and night — 200 gallons of water per minute were lifted out of the 
well. At the end of that time it was found that the depth of water had not been re- 
duced five feet. 

The water taken from the well was effervescent and hot. Gallons of it were taken 
a^lay by people to be used as a medicine. Dr. Brown and other experts say that it 
contains very valuable properties. 

I visited the well once, and sometimes twice, every day, from the time it was 

started until the finish, and the following is a list of the strata passed through, as 

furnished me by Mr. Reed: 

Titlal. ' 



Depth of strata. 

Loam and clay 20 

Shale 10 

Limestone 40 

Shale 25 

Limestone 20 

Shale and limestone 75 

Hard limestone 20 

Shale and limestone 140 

Hard limestone 20 

White shale 35 

Dark sand-rock 15 

Shale 185 

Limestone 5 

Shale : 25 

Limestone 10 

Shale 25 

Sand-rock 5 

Shale 50 

Sand-rock 3 

Shale 10 

Sand-rock 5 

Shale 27 

Coal 2 

Clay and shale 25 

Coal 2 

Fireclay and shale 81 

Dark sand-rock 15 

White shale 20 



30 



Dej^h of strata. 

White sand-rock 30 

Gray shale 10 



70 ! Dark hard sand-rock 15 



95 
115 
190 
210 
350 
370 
405 
420 
555 
560 
585 
595 
620 
625 
675 
678 
688 
693 



I 



Gray shale 30 

Dark sand-rock 18 

Black shale 20 

Coal 2 

Fire-clay 10 

Sharp white sand-rock 40 

Dark shale 20 

White sand-rock 10 

Dark shale 20 

Dark sand-rock 15 

Soft black shale 40 

Hard gray sand-rock 25 

Black shale 5 

Hard white sand-rock 375 

Brown limestone 20 

Iron pyrites 5 

White shale 75 

Brown limestone 30 

720 ! Light-gray limestone 30 

722 Hard gray sand-rock 102 

747 ! Soft sharp sand-rock 18 

749 I White pebble sand-rock 40 

8a0 j Hard white rock 50 

845 i Soft blue sand-r*k, turning white, 90 



Toial. 

895 

905 

920 

950 

968 

988 

990 

1,000 

1,040 

1,060 

1,070 

1,090 

1,105 

1,145 

1,170 

1,175 

1,550 

1,570 

1,575 

1,650 

1,680 

1,710 

1,812 

1,830 

1,870 

1,920 

2,010 

2,116 



865 I Lower Helderburg limstone 106 

In my opinion both oil and gas will be found near Leavenworth. With our pres- 
ent experience, and the information we have gained, the water could be cut off in 
another well, at 1,800 feet. The rock was very hard, and if the water had been shut 
off then — which it could have been — the well would have been a success. Our peo- 
ple, while disappointed, are not discouraged, and I believe the day will come when 
we will make another venture with more success. 



THE TRIASSIC ROCKS OF KANSAS. 

BY ROBERT HAY, JUNCTION CITY. 

\^AhstractS\ 
In this paper the writer gave at greater length a description of the triangular 
region whose base stretches on the southern State line from east of Caldwell to west 
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of Ashland, and whose apex is in the northern part of Kingman county, than was 
given in the lecture of the preceding evening. He also inferred from the borings 
at Salina, Ellsworth and Russell, that the triangular form was continued in the sub- 
terranean development of the red-beds, and that Ellsworth was within, but near the 
apex of it. The main feature of the paper, in which its scientific bearing is of great 
importance, was the statement, also made in the lecture of the previous evening, that 
the saliferous shales and beds of rock salt which lie beneath the Triassic red-beds 
were continuous downward with them, and also were continued down without break 
into the Permo-Carboniferous formations. That is, that in southern Kansas — and 
presumably in the Indian country beyond — there Is no break from Paleozoic to 
Mezozoic time. 

This is not abtolutely affirmed, but the writer believes that the great mass of the 
evidence so far tends that way. 

Note. — Just before this goes to press, the writer hat made other observations in Kingman and 
Sumner counties, and finds outcrop of the red-beds six miles west of Wellington, and the proof more 
positive that they are continuous with the grayer shales below, and that these shales, extending to and 
beyond Wellington, all belong to the saliferous horizoil«-~ R. H. 



THE LOGAN COUNTY NICKEL MINES. 

BY PROF. F. H. SNOW, OF THE UNIVERSITY OF KANSAS. 

While engaged in collecting specimens of Natural History in Wallace and Logan 
counties in August, 1888, 1 learned that considerable excitement had been produced 
in the central portion of the latter county by the discovery of valuable metallic ores. 
The first reports specified silver as occurring in paying quantities in that region, but 
later advices substituted nickel for silver, without any abatement of the popular ex- 
citement. I lost little time in making my way to the scene of commotion, and found 
the center of the new mining region in the southwest quarter of section 2, township 
14, range 46, west of the 6th principal meridian. This quarter-section is three miles 
south of the Smoky Hill river, eight and one- half miles distant from Russell Springs, 
the county seat of Logan county, fifteen miles a little west of south from Winona, 
and eighteen miles a little south of east from Wallace, the county seat of Wallace 
county. It ie about forty-five miles east of the western boundary, and seventy-five 
miles south of the northern boundary of the State of Kansas. Upon reaching this 
locality, I found that although less than two weeks had elapsed since the announce- 
ment was first made of the discovery of these mineral deposits, more than 400 
acres of ground had been staked off for mining claims, and the excitement was 
becoming more intense every day. Hundreds of people were coming and going, 
and the once peaceful prairie had suddenly assumed the boisterous character of a 
genuine mining camp. The nomenclature of the claims indicates that Kansas can 
vie with Colorado and Arizona in the use of expressive language. The following are 
the names by which some of the prospect holes have been christened: Western Chief, 
Nickel King, Nickel Queen, Eli, Jimmie, Eureka, Nickel GafLon, etc. 

Values of these mining claims had not found a definite basis; $20,000 was re- 
ported to have been offered and refused for the two best claims, and five hundred 
dollars had been indignantly rejected for a half -interest in a less promising mine. 

I was especially interested in visiting this spot because in former years, in com- 
pany with Professor Mudge, and subsequently with parties of University students, I 
had explored the rocks in the immediate vicinity in search of vertebrate fossils. It 
was within twenty-five miles of this locality that in 1878 I had the good fortune to 
discover the now famous saurian, whose remains are so perfectl^f ^x«ek^Y^^^"Ovi»I^ ^^^"vjl 
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the dermal scales npon the abdomen are as aconrately ontlined as are those of living 
reptiles. Only six miles north of this spot we obtained daring the same vacation a 
saurian whose jaws, nearly three feet in length, were jnst protrnding from the bine 
shale, ander snch cironmstances as to indicate that there had been no serions distarb- 
ance of the rock-strata daring the millions of years which mast have elapsed since 
the reptile gave ap its life. It was within a few miles of this spot that Professor 
Madge obtained the most perfect specimens of fossil birds which have ever been dis- 
covered; birds with teeth in their jaws, which have famished the material for the 
great work on Toothed Birds ( Odontomithes ) by Prof. Marsh of Yale College. Hav- 
ing been thas familiar with this region as a paradise for fossil hanters, I was anxioas 
to ascertain if it were possible that some local disturbance had produced metamor- 
phic changes resulting in the formation of metallic ores. In Woodson county a 
square mile of the carboniferous rocks has thus been metamorphosed to an unknown 
depth, the disturbing forces having transformed into crystalline rocks the original 
fragmentary rocks, thus producing some of the conditions under which metallic de- 
posits are found in mountainous regions. A great silver excitement was produced 
in that country about twelve years ago, having for its center this limited area of 
crystalline rocks. The chemists found faint traces of silver in their analysis of 
this material, and the entire area was honeycombed by the excavations of prospect- 
ors and miners, who gathered from near and from far, with the expectation of strik- 
ing a bonanza. Thousands of dollars were expended in the vain attempt to extract 
the precious metals from rocks which had been declared by our best geologists and 
chemists to be of no actual value for mining purposes. It is true that a trace of 
silver was detected in these rocks. There are also traces of silver and gold in the 
waters of the ocean, and we are told that the total amount of these precious metals 
thus held in solution would be sufficient to make every human being rich if they could 
be separated from the containing waters by some inexpensive process. There are 
undoubtedly minute quantities of gold and silver in all our Kansas rocks, from the 
sub-carboniferous deposits of the southeast to the tertiary deposits, of the northwest. 
A Denver chemist reported a trace of gold and a small amount of silver ( $2.50 to the 
ton) in the rocks of Logan county. But any attempt to extract these metals from 
Kansas rocks seems as impracticable as would be the attempt to separate them from 
the waters of the ocean. 

A careful examination of the rocks now being mined for nickel in Logan county 
reveals no evidence of metamorphic action. There is an entire absence of crystal- 
line rocks. The so-called "nickel ore" is the prevailing f ragmental rock of the Ter- 
tiary age, the characteristic conglomerate or pudding-stone which overlies the eroded 
surface of the Niobrara limestones and shales. The color of this rock at the " mines " 
is darker than that of the ordinary conglomerate, but it is unmistakably the same 
kind of rock. A chemical analysis of specimens of these rocks by Prof. E. H. S. 
Bailey reveals the presence of nickel and cobalt in very small quantities. A special 
examination of one specimen, said to be among the richest, showed not more than 
one-third of one per cent, of cobalt, and one-tenth of one per cent, of nickel. The 
specimens used for this analysis were of my own seleiction from the two mines con- 
sidered to produce the most valuable ore. 

It may be here stated that the lowest grade of nickel ore as yet found profitable 
for treatment is mined in large quantities at Lancaster Gap, Penn., and contains 
from li to 2 per cent, of nickel. But this ore, in order to merit transportation to 
the refining works at Camden, N. J., must first be reduced at the mines to a more 
concentrated form by being smelted into a "matte" containing 10 per cent, of nickel. 
Thus the Logan county rocks, according to Prof. E. H. S. Bailey's analysis, con- 
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tain only from one-fifteenth to one-twentieth the amount of nickel present in the 
lowest grade ores yet subjected to profitable treatment. 

I made a second visit to this locality Oct. 20th, for the express purpose of mak- 
ing a more thorough search for evidence of metamorphic action. Bat no snch 
evidence conld be discovered, and the conclusions made after my first visit were con- 
firmed by the second. There is no change of limestone to marble, of shales to schist, 
or of sandstone and conglomerate to chert. The so-called **ore" lies at or near the 
bottom of the Tertiary strata, just at or above their contact with the Niobrara sec- 
tion of the cretaceous formation. The characteristic fossils of the Niobrara rocks are 
abundant in the immediate vicinity, entirely unaltered by metamorphic action. 
Within ten rods of the Nickel Queen mine I found an unusually perfect valve of the 
large mollusk of the genus Haploscapha. Within half a mile of this mine were 
abundant vertebrae of the common cretaceous fish Portheus molossus, with occasion- 
ally a saurian vertebra. Metamorphic action such as seems necessary for the for- 
mation of valuable metallic ores would have obliterated these fossils in rocks so nearly 
adjacent to the ore-beds. 

As bearing upon the question whether the geologist has the right to expect nickel 
ores in Kansas, it will be necessary to consider the location of these ores in other 
regions. So far as I have been able to ascertain, they occur without exception in 
the crystalline or metamorphic rocks, where there has been a conspicuous displace- 
ment of the strata from their original horizontal position, with evidences of their 
having been subjected to great pressure, and consequent high temperature. They 
also occur in the oldest crystalline rocks rather than in those of a later formation. 
Almost without exception they are located in the Archaean rocks, and without excep- 
tion where the strata have been upheaved in mountain elevations. They occur in 
moderate quantity, in close association with chrome ores, in the serpentine rocks 
from Canada to Maryland. They are generally diffused throughout the magnesium 
rocks of the Quebec group in Canada. They are found in the serpentines of Corn- 
wall, the Vosges and Mt. Rosa, and in the primitive schists of Norway. Mr. W. P. 
Blake, contributing to the volume of the U. S. Geological Survey upon the mineral 
resources of the United States, states that the most available ore of nickel, and the 
only one worked up to this date in the United States, is the sulphide, occurring in 
connection with the iron pyrites. This is an ore which occurs at many places along 
the lines of the older or Archsean rocks, being found with beds of pyrrhotite ( or mag- 
netic iron) from Canada southward. At Chatham, Conn., the nickel and cobalt ores 
occur in mica schist. There are small quantities of nickel at other places in an- 
cient schists of Connecticut. The nickel ore of Thunder Bay, on the north shore of 
Lake Superior, is associated with native silver, and occurs in a vein traversing Hu- 
ronian talcose slates. 

The newly discovered deposits of nickel ore in Oregon, containing from 20 to 30 
per cent, of nickel oxide, are found in serpentine with chromite and steatite. The 
ore of New Caledonia, averaging 18 per cent, of nickel oxide ( Garnierite), occurs in 
veins within serpentine. The richness and abundance of these ores, and the ease with 
which they are smelted, has lowered the price of nickel and driven many of the poorer 
ores from the market. 

It would therefore appear that geological considerations are unfavorable to the 
existence of valuable nickel ore in the State of Kansas. There are no Archaean rocks 
in Logan county — no crystalline rocks, and no veins containing metallic ores. The 
minute quantities of nickel and cobalt indicated by Pi'ofessor Bailey's analysis may 
perhaps be accounted for by the fact that these metals, in very minute quantities, 
are universally disseminated over the surface of the earth, in the meteoric dust which 
is constantly falling through the atmosphere. According to Professor H, k«'^«^\sarcL^ 
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of Yale College, no less thaa tovnty millions of meteors enter the earth's atmosphere 
each tweatj-f0«r Iioqts, many of these reaching the earth's surface as the finest of me- 
iiooiic dust. This dnst, which like the Logan coanty rocks contains nickel and cobalt 
and iron and manganese and other chemical elements, has been foand to cover the 
roofs of the houses of the city of Quito in South America after an unusual meteoric dis- 
play. It has been found universally present in the ice and snow of the Alpine and Arc- 
tic regions. It may be collected at any time from the atmosphere by exposing to the 
air a properly prepared surface, as was done by Tissandier. It was dredged from the 
bottom of the deepest Atlantic ocean by the Challenger expedition. There is no 
doubt that the old Tertiary ocean of western Kansas received this meteoric dust as 
do the oceans of the present time. If the mud and sand and pebbles of our Atlantic 
should ever become hardened into rock, and form a part of the dry land, the chemists 
of that time would be able to detect the nickel and cobalt dust, whose meteoric origin 
has been established by our chemists and meteorologists. We are now applying the 
same test to the bottom of the old Tertiary ocean, now a part of the dry land, and 
find convincing evidence that then as now the atmosphere was traversed by multi- 
tudes of meteoric bodies producing the same effect as they now produce. This dis- 
integrated meteoric matter sinking to the bottom of the ocean then as now, would 
be distributed by the under-currents and lodged in cavities and depressions of the 
ocean-bottom according to its specific gravity. Such a depression or basin seems 
to have been struck by the Logan <^unty miners. But these deposits are not suit- 
able for mining, for the qaantity of nickel-dust is too small to warrant the expecta- 
tion of any returns upon the money invested. 



THE EVAPORATIVE POWER OF KANSAS COALS. 

BY LUCIEN I. BLAKE, LAWRENCE, KANSAS. 

The commercial value of coal is not a criterion of its actual heating power. The 
cost of mining, distance from n^arket, competition, etc., determine the former, while 
the latter depends solely upon the coal per ae. Further, the total amount of heat ob- 
tained by the complete combustion of a given amount of coal exceeds largely — 
often by fully 100 per cent. — the amount usefully obtained in practice. Confining 
ourselves to coal used in the production of steam, this is due to imperfect combus- 
tion, to arrangement of grate and heating surface, methods of firing, etc., etc. The 
same coal in different furnaces may give different results. Duty tests upon any one 
plant give the relative values of coals for that plant only. There is, however, an im- 
portant method of comparing the actual heating values of coals which is independent 
of commercial values and of diversified conditions of burning. It is by measuring 
the heat given out by coals under perfect combustion expressed in terms of their eva- 
porative powers. To this end, therefore, it is quite customary to compare coals 
according to their evaporative powers. By this is meant how many pounds or kilo- 
grams of water at 212° F. will be converted into steam, also at 212°, and under 760 
mm. pressure, by one pound or one kilogram of coal. The object of the present in- 
vestigation is to compare coals from the different Kansas veins according to their 
evaporative powers as defined above. 

It might be mentioned that this investigation has been undertaken in conjunc- 
tion with E. H. S. Bailey, Professor of Chemistry at the State University, who will 
make report upon the chemical analysis of the same specimens of coal. Both inves- 
tigations are preliminary to a report to the State Board of Agriculture. The coals 
for testing have been collected personally by one or both of us at the mines. A va- 
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riety of aTon^a samples was taken from various parts of a mine — block, nut, and 
slack. These were mned toigeUier and finely powdered. The resulting four or five 
pounds were considered a fair represent«tif« of the ooal from that mine, and also 
had not been selected by interested parties. The burnings were made by Thomp- 
son's calorimetric method. The apparatus was constructed by Alex. Wright, of Lon- 
don, and is the one employed by the English Government in the purchase of its coals 
for railway and marine, as well as by many of the large manufacturers in that and 
in this country. It is based upon the following principles. The latent heat of water 
represents the amount of heat which disappears when water at 212° is converted 
into steam at 212°. This amount is 537.22 gram-degrees or calories. Consequently 
the number of degrees C. through which 1 gram of coal will raise 537.22 grams of 
water will be a measure of the evaporative power of that coal. Evidently the abso- 
lute value of the latent heat of water is immaterial. The apparatus is arranged to 
produce the complete combustion of 2 grams of coal in 1,934 grams of water. To 
effect this perfect combustion, the coal, powdered to pass through a sieve 1,000 
meshes to the square inch, is intimately mixed with about 22 grams of KCIO3 and 
KNO3, three parts to one. This mixture, in a small copper cylinder, is covered with 
a larger copper cylinder like a diving-bell, with a series of holes around its base. 
The mixture is ignited by a fuse, the copper furnace covered with the larger cylin- 
der, and the whole is plunged under the water. The KGIO3 and KNO3 furnish oxy- 
gen for the complete combustion of the coal, the gaseous products forcing their way 
in bubbles up through the water. In their ascent the bubbles are robbed of their 
heat by the water. Upon completion of the burning, the rise of temperature is de- 
termined by an accurate thermometer. A description of this method of Thompson 
is given in the Encyclopaedia Britannica, under the head '^Ooal." The corrections 
upon the instrument have been determined by experience and theory, as follows: 

1. Loss of heat from radiation, conduction, and correction. The caloriineteT jar 
was filled with water about 6^f . above the temperature of the room, and its rate of 
cooling determined. The refinement of the experiment does not require either 
Newton's or Dulay &. Petit's Law of Cooling. The following table gives the results: 





Ther. No. 1, 


Ther, No, 2, 1 inch 


Ther. No, 3,1 foot 


TifM. 


in calorimeter. 


from calorimeter. 


from calorimeter. 


11:45 a.m. 


79.20 F. 




23. 8° C. 


23. 20 c. 


11:50 •' 


79.1 




23.4 


23.2 


11:53 •' 


79.0 




23.4 


23.2 


11:55 •• 


78.95 




23.4 


23.15 


11:58 •• 


78.80 




23.4 


23.1 


12:00 M. 


78.70 




23.4 


23.1 


1:00 p.m. 


76.80 




23.4 


23.1 


2:03 •♦ 


75.30 




23.3 





lh.85m. Drop of 3. 9° F. 

The loss is quite uniformly 0.03° F. in 1 minute. A burning requires about 3 
minutes; hence the loss would be 0.1° F. 

This loss is approximately compensated for by having the water in the calorimeter 
as much below the room- temperature before the burning as it is above at the close 
of the experiment. 

2. Heat absorbed by metallic parts of the calorimeter. These parts weigh about 
0.5 kilograms, with a specific heat of 0.095. Since there are approximately 2,000 
grams of water, 2.4 per cent, must be allowed for absorption by the calorimeter. 

3. Heat absorbed by the gases of combustion. This amount can be only approx- 
imated. The volume of the escaping gases is about 3,300 cubic centimeters. The 
rate of combustion is slow enough to allow these gases to issue into the air at about 
the temperature of the water, or about 6.4° F. above the room temper atxkc^. k%5e»\x\sv- 
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ing their specific heat to be on the average that of GOjt for about 12® rise in tern- 
peratare 0.9 per cent, most be lost. 

4. The heat of the decomposition of the KCIO3 and KNO3. This can be only 
approximately determined for the apparatus. 

(a.) Two grams of pare carbon nnder combustion in the calorimeter gare 11,648- 
gram-degrees thermal effect. It is known that the perfect combustion of this amonnt 
of pure carbon should have produced 16,160 gram-degrees. The total loss is there- 
fore 28 per cent. Of this, considering 3.3 per cent, as due to causes already men- 
tioned in 2 and 3, 24.7 per cent, must be required for the decomposition of the 
oxygen-producing mixture. 

(6.) In order to determine this amount in another way, if possible, the heat re- 
quired for the decomposition of the 22 grams oxygen mixture was calculated in 
accordance with the methods and tables given by Pattison Muir.* This amount is- 

as follows: 

16.5 grams KCIO3 in decomposition gives out 1312 gram-degrees. 

5.5 '♦ KNO, •♦ " absorbs 6144 

Amount absorbed for 22 grams, oxygen mixture 4832 ' ' 

•' '* by apparatus, by radiation, etc., (33 percent) 533 *' 

Total amount absorbed 5365 ** 

2 grams pure carbon should give 16,160 *• 

The loss, therefore, (by calculati#i,) is 33 per cent., which does not differ greatly 
from that obtained by (a), or 28 per cent. 

(c.) No attempt to estimate the heating powers from the chemical analysis of the- 
coal is considered valuable. In this connection, M. L. Grunow, in the Engineering 
and Mining Journal^ vol. XVIII, 8tate<): "It is evident that the manner of combina- 
tion of the elements in coals is too variable to make it possible to determine their 
true heatiug power from simple elementary analysis.'' 

5. By error in the amount of coal taken. All the coal was weighed in balances 
reading to 0.5 milligrams. A possible error of 1 milligram in the weighing would 
affect the result by only 0.05 of 1 per cent., a negligible quantity. 

6. By error in amount of water taken. An error of 3 grams was a possible limit 
with the balances employed, and this would introduce an error of 0.15 of 1 per cent.,, 
a quantity also negligible. 

From the above results it is evident that the correction of 10 per cent., recom- 
mended by the manufacturers of the apparatus, and hitherto adopted by experi- 
menters, is far too small. The total correction is probably not far from 30 per cent.- 

In the following tables, corrections of both 10 and 30 per cent, are given, the 
former to render the results readily comparable with those of other experimenters- 
with the same apparatus. 

DESCBIPTION OF THE GOAL BEDS, BEQINNING WITH THE I^OWEST.t 

A. The Leavenworth vein, at Lansing and Leavenworth: 24-inch vein, about 720 

feet below surface. 

B. The Cherokee, in Crawford and Cherokee counties, at Pittsburg, Weir City and 

vicinity: 42-inch vein; from outcropping to 70 feet deep. 

C. Upper vein in Crawford county, now worked as strippings and slopes; 18-incb 

vein. 

D. The Fort Scott coals: chiefly slopes and strippings; 28 inches — 14 inches. 

E. The Linn county bed, at Pieasanton, La Cygne, &c.: 14-inch vein; 60 to 100 feet 

deep. 

F. The Osage county veins, at Osage City, Carbondale, Burlingame and vicinity: 

Vein 18 to 20 inches; 35 to 85 feet deep. 

G. Franklin county coal. 
H. Cloud county coal. 

•The Elements of Thermal Chemistry: Muir. 1885. Appendix I. 

fSec also "Composition of Kansas Coals," by Prof. E. H. S. Bailey, in this volume, p. 46. 
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Specimens were taken from localities as widely distributed as possible over the 
Tein — north, south, east, and west — particularly north and south, as the veins dip 
west and north. The results ntiay be considered as fair representatives of the whole 
vein, and also as embracing the principal veins at present worked in the State of 
Kansas. These results are presented in the following table. ' For comparison sake 
there is included also tests of the best Indiana block coal (Clay county). 



TABLES. 

[Note. — About one-half the evaporative powers here given Id the first column will be obtained in 

steam boilers.] 

[Note. — Best Indiana Block gives 14.43 and 17.04 pounds evaporative power for 10 and 30 per cent. 

corrections, respectively.] 

A. — Cherokee Coals. 

(Pittsburg, Weir City, Scammonville, Frontenac, Stillson, Ac.) 





Number of sample. 


Pounds water at S1S° evaporatedj 
per pound coal. 


Duration 

of burning, 

seconds. 


Remarks. 




CORRECTION ON APPARATUS. 




1.... 




10 per cent. SO per cent. 
13.53 15.97 
13.64 16.10 
13.01 15.35 
13.31 15.71 
13.31 15.71 
13.86 16.36 
13.53 15.97 
13.94 16.45 
13.42 15.84 

13.51 15.94 
13.42 15.84 


40 
45 
45 
KO 
60 
65 
50 
75 
90 




2 




3 




4.... 






5 


Violent burning. 


6 


7 


Violent burning. 


8 


9 






Average 










All 


samples mixed 


80 











B.— Cherokee, (upper vein.) 
(Pittsburg.) 



C— Fort Scott Coals. 



D.— Leavenworth Coals. 



1. 
2. 
3. 



Average 

All samples mixed. 



13.36 
12.25 
13.86 



12.95 
12.54 



E.— Linn County Coals. 
(Pleasanton, La Cygne, Ac.) 



1. 
2. 
3. 
4. 



Average 

All samples mixed. 



12.76 
12.76 
12.87 
12.54 

12.73 
12.76 



15.06 
15.06 
15.49 
14.80 

15.10 
15.06 



60 
70 
80 
75 



100 



1 


12.43 
12.76 
13.31 


14.67 
15.06 
15.71 


55 
45 
60 




2 




3 








Average 


12.83 
12.54 


15.14 

14.80 






All samples mixed 


60 









1 


13.64 16.10 
13.09 15.45 
13.86 16.35 


65 
60 
55 




2 




3 








Average 


13.53 15.97 
13.20 15.58 






All samples mixed 


120 











15.76 


75 
80 
65 




14.46 
16.35 


Brown residue. 






15.52 






14.80 


105 





Brown residue. 
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F.— Osage County Coals. 
(Osage City, Scrantoo, Carbondale, BurliDgame, &c.) 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 



Number of sample. 



Pounds water at 21^ evaporated^ 

per pound coal. Duration 

of burning^ 

! seconds. 

CORRECTION ON APPARATUS, i 



Average 

All samples mixed . 



10 per cent. 


30 per cerU 


11.88 


14.02 


10.96 


12.93 


12.98 


15.32 


11.66 


13.76 


12. 4:^ 


14.67 


11.99 


14.15 


11.66 


13.76 


11.88 


14.02 


11.55 


13.63 


11.44 


13.50 


11.66 


13.76 



11.76 
12.10 



13.96 
14.28 



110 

90 

120 

120 

120 

165 

120 

120 

70 

80 

105 



135 



Remarks, 



BrowD residue. 





G.— Franklin County Coal. 




1 


12.32 14.54 


125 ' 








H.— Cloud County Coal. 


. 


1 


9 90 ll.fift ■ 


135 1 






1 





SUMMARY. 

From these results, t he Kansas coals thus far examined are to be arranged in the 
following order as regards their evaporative powers. 

[Note, — About one-ha^ the evaporative powers here given under the 10 per cent, correction, will 
be obtained in practice.] 



I 



1 

1 
3 



6 
6 

7 



Name of coal. 



Cherokee 

Fort Scott , 

Linn County 

f Cherokee, upper vein, 
( Leavenworth, 

Franklin County 

Osage County 

Cloud County 

For comparison : Best Indiana Block 
(Clay county) , 



} 



Table ' I^^^^ water evaporated 
I per pound coai. 



A. 

C. 
E. 

G. 
F. 
H. 



10 per cent. 
13.42 
13.20 
12.76 

12.54 

12.32 

12.10 

9.90 

14.43 



SO per cent, 
15.84 
15.58 
15.06 

14.80 

14.54 
14.28 
11.68 

17.03 



Duration 

of 

burning — 

seconds. 



Calories gram- 
degrees Centigrade. 



correction. 



65 

60 

65 

50 

75 

125 

115 

135 



{?S} 



lOprct. SOprct. 

7206 8506 

7088 8.S64 

6852 8105 



6734 

6615 
6498 
5316 

7749 



7946 

7806 
7668 
6273 

9144 



The coals depreciate in their steam-producing powers from the southeastern 
part of the State toward the north and west. Prof. Bailey finds they depreciate in 
the amounts of fixed carbon in a similar order. 

Physioal Labobatoby, State Univebsity, Oct. 1888. 



THE COMPOSITION OF KANSAS COALS. 

BY E. H. S. BAILEY, PH.D. 

The eastern part of the State of Kansas is fortunately underlaid with a fair qual- 
ity of coaL With the increased population, the introduction of important man- 
ufacturing industries, and the extension of the several lines of railway, there is 
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natarally a greater demand for cheap fuel, and a greater interest in its economic 
supply. 

The coal beds may be divided into several groups, the lowest being in the extreme 
southeastern part of the State. Above the thin local deposits in the vicinity of Bax- 
ter Springs, appears the Cherokee vein, the most important in the State. This crops 
out along a line about 30 miles in length, extending from Columbus to Mulberry 
on the Missouri line. There are important workings at Columbus, Scammonville, 
Weir City, Pittsburg, Frontenac, and Litchfield. The dip of the vein, which is about 
thirty-six inches in thickness, is towards the northwest. The coal is mined both by 
stripping and by the use of shafts to a depth of one hundred and twenty feet. 

Above the Cherokee coal there is an outcrop of a thinner vein, which we have 
called the "Cherokee upper vein." This is worked to a limited extent in the vicinity 
of Pittsburg, though it is possible that the coal mined at Arcadia may belong to the 
the same vein. The seam is less than two feet in thickness. 

As we ascend in the series, the Fort Scott coals next claim attention. These oc- 
cur near the surface, and are mined in several places in the vicinity of Fort Scott. 
On the bluffs of the Marmaton river, east of the city, the coal is mined by stripping 
or in shallow slopes. There are banks in other localities, also. The vein is about 
twenty inches in thickness, and is known as " red coal," from the fact that it so read- 
ily oxidizes and becomes covered with iron-rust. The output of this excellent coal 
is small, and is mostly consumed in the vicinity. 

The Leavenworth coal, from its similarity to the coals of Bourbon county, may 
be noticed in the connection. There are three shafts in actual operation, and two 
others are being sunk. The coal is mined at a depth of seven hundred and thirty 
feet, the vein being about twenty-two inches in thickness. 

The Linn county coal is mined most extensively in the vicinity of Pleasanton 
and LaCygne. The coal is found at a depth of from sixty to one hundred and ten 
feet, and the vein is about twenty-two inches thick. 

The Osage county coal-measures, from their accessibility and proximity to mar- 
ket, are very extensively worked. The outcrop of the field extends from near the 
Neosho rapids in a northeasterly direction into Shawnee county. Although stripped 
in a few places, it is usually mined by means of shafts from thirty to one hundred 
feet in depth. The vein, which has a slight dip to the northwest, is about seventeen 
inches in thickness. Some of the most important mining plants are located at Car- 
bondale, Scranton, Burlingame, Peterton, Osage City, and Barclay. 

Only one specimen of coal has been examined from Franklin county, and one 
from Minersville, Cloud county. 

In obtaining the samples of the coals analyzed, all the mines, with the exception 
of the Ransomville and Cloud county, have been visited personally. Samples from 
all the different sizes of coals mined have been taken, in order to get the average 
of the coal as sent to the consumer. 

The ordinary method in use among chemists for the analysis of coals has been 
followed. The actual amounts of carbon, hydrogen, etc., present in the coals, are not 
determined, but by the process we do determine the actual amounts of substances 
driven off under similar conditions, so the method is a valuable one for the compari- 
son of coals. 

In the analyses which follow, it will be noticed that the average for each region 
is given in the line below each variety. In the summary of averages, the analyses 
of some other ooals are given for comparison. 
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The averages as given above are collected 


in the following table: 




Name. 


Water. 


Volatile. 


Fixed carbon. 


Ash. 


Cherokee 


1.94 
2.08 
2.94 
2.69 
2.07 
6.76 
7.55 
13.70 
1.31 
4.93 
6.75 


36.77 
35.32 
41.76 
• 39.21 
39.42 
41.59 
44.40 1 
46.14 
36.61 
38.17 
36.40 


52.45 
48.64 
47.55 
47.41 
46.89 
40.86 
37.68 
28.52 
54.17 
49.44 
45.75 


8 84 


Cherokee, fupoer yein^ 


13.96 


Fort S<Jott 


7 75 


LeEvenworth countv 


10 69 


Linn county 


11.62 


OsafireoouDtv 


10.79 


Franklin countv 


10.37 


Cloud countv 


11.64 


Pittsburgh, Pa 


7.91 


Nebraska 


7.46 


Warren county. Missouri 


11.10 







If the water and ash are eliminated in the calculation from the above resalts, as 
is suggested in a recent report of the Pennsylvania Geological Survey, the coals of 
Kansas will be divided into five groups. In the first group are included the Chero- 
kee coals; in the second, Fort Scott, Leavenworth and Linn counties; in the third, 
Osage county; in the fourth, Franklin county; and in the fifth. Cloud county. 

The coals found in the extreme southeast are richer in fixed carbon or coke, and 
this diminishes as we go toward the northwest. On the other hand, the volatile 
matter is more abundant compared with the fixed carbon in the upper or northern 
coals. There is uniformly more water in the Osage county coals and in those above 
it, than in the lower coals. In regard to ash, Cherokee and Fort Scott contain the 
least; the others contain from 10 to 12 per cent. 

As the sulphur is so unevenly distributed, an analysis for this was not made. Pre- 
vious examinations, however, show that there exists from 2 to 5 per cent, of sulphur. 
A part of this may be present in sulphate of lime, but much of it is united with iron 
in iron pyrites. 

This examination was taken up for the purpose of preparing a report for the State 
Board of Agriculture. The specimens reported above are identical with those dis- 
cussed by Prof. L. I. Blake, in the article on **The Evaporative Power of Kansas 
Coals," which appears at page 42 of this volume. 

In conclusion, I wish to acknowledge the very valuable assistance afforded me 
by Mr. L. T. Smith, in the performance of a large part of the analytical work re- 
quired in this investigation. 



ON THE ECONOMIC VALUE OF CORN-COBS. 

BY E. H. S. BAILEY, PH.D. 

[Abstract.'] 

The importance of utilizing all possible varieties of fuel is most apparent in those 
parts of the country where fuel is scarce, so that the project to make use of any 
waste material in a prairie region is in the direction of greater economy. 

Cobs bring a fair price as fuel in many towns in Kansas, but the chief difficulty 
with their use is that they are so rapidly consumed. Some time ago, in connection 
with £. L. Nichols, I made a few experiments on the possibility of obtaining gas 
from the cobs, and by this means getting the fuel in a concentrated form. By heat- 
ing the ground cobs in a small iron retort, it was found that gas was readily made. 
This gas was not rich in those hydrocarbons which; produce light, but contained more 
carbon monoxide (CO) and hydrogen. By passing this gas through gasoline or some 

—4 
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similar light hydrocarbon, it could readily be changed into illaminating gas. When 
this gas burns, no sulphur compounds are given off, and the products of the oom- 
bustion would be only carbon dioxide (CO 2 ) and water. This process would only be 
of value where cobs were very cheap and abundant. If it were possible to heat the 
retort by means of the 00b charcoal, or some other waste material, this would dimin- 
ish the expense. 

By burning the cobs in an open stove, it was found that they would yield a little 
over one per cent, of ash. This ash on analysis contained the following substances: 

Per cent. 1 Per cent. 

Silica and insoluble residue 38.13 { Sulphuric anhydride 1.40 

Alumina 2.02 Chlorine 67 

Ferric oxide 3.91 | Sodic carbonate ~ 2.69 

Phosphoric anhydride 5.27 ' Pot assic carbonate 38.66 

Calcic oxide 1.71 1 Moisture and carbon traces. 

Magneslc oxide 2.18 ! 

The valuable materials in this ash are the phosphoric anhydride and the potassic 
carbonate. One thousand pounds of cobs would therefore yield ten pounds of ash, 
which would contain about one-half a pound of phosphoric anhydride, and three and 
eight- tenths pounds of potash. Ordinary wood contains from four- tenths to three 
and nine-tenths pounds of potash per one thousand pounds. Corn-stalks are very 
rich, containing seventeen and one- half pounds per thousand. 



IS THE ALKALOIDAL STRENGTH OF TEA AN INDEX OF ITS 

COMMERCIAL VALUE ? 

^ BY PROF. L. E. SAYRE, 

Department of Pharmacy, Kansas State University. 

It will be seen from the title of this paper that the following chemical assay of 
some of the tea of the market was made with a view of ascertaining, if possible, the 
relation between alkaloidal strength and commercial value. 

The popular belief is that the higher-priced teas are stronger in theine (alkaloid) 
than the cheaper grades. The following figures will serve to show the truth or fallacy 
of this belief. 

For examination, eleven samples were selected, representative of some of the 
different brands upon the market. They were as follows: 



1. Formoso Oolong 90 cents per 9). 

2. Formoso Oolong 60 " " ** 

S.Japan 70 " " " 

4. Japan 25 '• •' " 

6. Young Hyson 70 " " " 

6. Young Hyson 40 '• " '* 



7. Imperial 66 cents per S» 

8. Gunpowder 70 •' *• ** 

9. Gunpowder 50 " " '* 

10. Tea dust, green 20 " " " 

11. Tea dust, dark 20 " " " 



Ten grams of the powdered leaf were mixed intimately with two grams of cal- 
cined magnesia; the mixture, coarsely powdered, was treated with 100 cc. of boiling 
distilled water. The boiling was continued five minutes. The whole was transferred 
to a percolator, and the residue percolated with 50 cc. of boiling distilled water. 
The dregs were then returned to the beaker and boiled again with 100 oc. of water; 
transferred to a percolator, and then percolated until exhausted. The percolate was 
then evaporated on a water-bath to about 20 cc, and transferred to a separator. 
The alkaloid (theine) was then watched from this concentrated percolate by means 
of chloroform, using three or four portions of 25 cc, each successively, (the last 
washing leaving upon evaporation no residue.) The washings were then mixed and 
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evaporated, and the residue, consisting of neatly pure theine, was dried and weighed. 

The results obtained were as follows: 

No. 1, a£ 90 cents per pound 2.73 per cent, theine 

" 2, " 60 *' " " 3,67 " '* ** 

*' 3, " 70 •• •' •' 3.10 " •' •* 

* * 4 ' * 25 * * ** '' . 2 14 * * ** ** 

** 6, "70 " '* " 2.69 '• •' " 

"6**40 '* *' ** 2 49 * * ** ** 

** 7, ** 65 " '* ** 2.53 ** ** ** 

*• 8, *• 70 '* ** '* 3.05 *' •* " 

** 9, *• 50 " ** '* 2.12 •• •• *' 

**10, **20 '* '* " 2.09 " " " 

**11 '* 20 ** ** " 2.21 '* '* '* 

It would apear from- the foregoing that there is no fixed relation between the 
commercial value of tea and its alkaloidal strength. A tea, for example, at 20 cents 
per pound, has more alkaloid present than one at 60 cents per pound; and one at 90 
cents per pound has less of theine represented than one selling at 60 cents per pound. 
From a medical point of view, this determination is of practical value, for, contrary 
to the general belief, physiologically considered, a tea ( being valuable only in the 
proportion of alkaloid present) is valuable or not regardless of commercial con- 
sideration. 



THE QUALITY OF COMMERCIAL PEPPERS. 

BY PROF. L. E. SAYRE, 
Department of Pharmacy, Kansas State University. 

There seems to be a wide difference of opinion as to the extent of adulteration of 
ground spices. Some hold that it is a difficult matter to obtain a pure spice in com- 
mon use as condiment, and others, equally good authorities, hold that, when ordinary 
care is used in purchasing, it will be found that adulteration is the exception rathec 
than the rule. 

To determine which of these two views is the correct one, will require much more 
time than I have been able to give to the subject; but I have made examination of a 
number of samples of the most familiar and largely used of all condiments — black 
pepper — with a view of contributing something in this direction. Accordingly, ten 
samples were obtained in open market, care being taken to not duplicate brands, 
and to get a fair average of pepper from different sources sold in the retail stores. 
These were all subjected to the same process of analysis. 

Before stating the result, it may be well to say that in the examination special 
stress was laid upon the amount and character of the fixed residue, remaining after 
the evaporation of an ethereal percolate. 

It is well known that an ethereal percolate of ground pepper contains in solution, 
almost wholly, volatile oil, resins and the alkaloid piperine. 

It may also be known that the evaporated residue (the fixed residue) contains 
resin and piperine, the volatile oil having escaped during evaporation. 

The determination of ash and moisture is desirable, but not to be depended upon 
as a method of estimating value. An excess of ash would indicate, possibly, sand or 
earthy matter, but starch could not be detected by incineration. As to the deter- 
mination of moisture, no reliance need be placed upon the determination of this 
constituent, for pure pepper may vary greatly in this respect, containing from 12 to 
9 per cent, of water. 

As stated previously, I have laid more stress upon the evaporated ethereal extract, 
believing this data to be a surer index of power, taken by itsftVi.^ Wi^'wi ^\jc^ QS5\^.«t. ^ 
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have made, howeyoT, all three of the above determinations: namely, moisture, oleo- 
resin (evaporated ethereal extract), and ash. In some oases these three data, taken 
together, are necessary in determining values. 

According to Mr. Bell, American Journal of Pharmacy^ Oct. 1888, the appear- 
ance of the evaporated ethereal extract must be carefully noted, as it affords an ex- 
cellent cine to possible adulteration. It should be dry, somewhat scaly, and the resin 
should show numerous projecting crystals of piperine. If it has a dark, oily appear- 
ance and is mostly amorphous, adulteration is indicated. 

I may add that it is not only a dark coloration of the residue that indicates adul- 
teration, but if the color is of a very reddish hue in thin layers, the indication is, 
presence of capsicum, ( added, doubtless, to give pungency to the inert adulterant.) 

The result of the examination is as follows: 

MoLsture, Resin and piperine. Ash. 
No. 1 10.43 4.6 5.6 

No. 2 10.34 10.3 2.6 

No. 3 14.25 7.3 2. 

No. 4 9.76 7.9 5. 

No. 5 Lost. 5.1 1.6 

No. 6 11.20 7.8 7. 

No. 7 7.10 7.2 2.5 

No. 8 11.25 4.9 2.5 

No. 9 10.78 6.6 3. 

No. 10 9.80 5.9 3. 

In conclusion, I would say that a physical examination is quite essential to a sat- 
isfactory analysis of pepper. This I have not as yet made, because I have yet to 
select the adulterated specimens of other samples, and then, by microscopic exam- 
ination, determine the kind of adulterants used. This can be done very largely by 
physical examination. 



ANIMAL ETHICS. 

BY A. H. THOMPSON, TOPEKA, KANSAS. 

The following brief contribution to the study of animal ethics, comparative eth- 
ics, or morals among animals, .is submitted without comment upon the more elabo- 
rate studies of the subject that may have been made by the masters in natural science, 
but is presented merely as amateur browsings in a very interesting field of psycho- 
logical research. 

At the outset we are met by the query : Do animals possess a morality at all ? 
Do they ever distinguish between right and wrong, between justice and injustice, 
kindness and cruelty, honesty and dishonesty, vice and virtue, and other moral at- 
tributes, among and between themselves ? Do they have any respect for the rights 
of others ? Do they ever attempt to control their own selfish impulses for the good 
of others, or for the good of an animal community? Let us make a study of their 
moral manifestations, and endeavor to obtain an answer to these queries. 

A great difficulty confronts us at the beginning of our investigations by the ap- 
parently complete absence of similarity or sympathy between the mental processes 
and reasoning actions of the lower animals and of man. Not only is the nervous or- 
ganization of man of a much higher grade, and his mental powers consequently 
much superior, but the methods of his mind are of a very different order. Both in 
quantity and quality of psychic processes he varies infinitely from the other animals 
around him, so that he has little in common with them. But yet his mind, with his 
nervous organization and his physical body, must have ascended through ages of 
animal ancestry to its present supreme position. The ^ocess of evolution has pro- 
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duoed a being totally different f rom, and vastly saperior to, all the forms through 
which he has passed in development. While retaining mnch that betokens the ani- 
mal in mental constitution, and as regards mere nervous actions, yet the superim- 
posed qualities — the soul if you please — mark him, and set him apart as a distinct 
being — an animal with the touch of divinity. 

But yet in the earliest history of his species his mental powers and emotions were 
but little different, either in quantity or quality, from the other animals around him, 
and he waged a warfare for mere existence on the same level with them. But from 
this he passed on to a higher plane, and became a different order of being. It is not 
possible for us to carry ourselves back in imagination over the path of our wonder- 
ful mental development to the time in the infancy of our species when the mind of 
man was wholly undifferentiated from that of other mammals. Yet that would be 
necessary to place ourselves en rapport with the animal mind, for at that stage man 
thought and acted like the animal that he was. We are, therefore, forced to make 
our study objective^ rather than subjective^ and to investigate the animal mind through 
its phenomena. This places us at a disadvantage at once. But not so much as would 
appear at j^rst thought, when we consider that science is but the study of phenomena 
and their classification; and from the constancy of phenomena, theories, principles 
and laws are elaborated. From this, the scientific standpoint, we will endeavor to 
make a brief study of animal ethics, which will be suggestive rather than exhaustive. 

In the first place we notice that the animal mind, and through the mind, the 
emotions and impulses, is controlled and moulded by two great dominating instincts: 
the first is the instinct of self-preservation; the second is that of the propagation of 
the species. Around these absolute and all-powerful faculties cluster all the minor 
mental and emotional actions and manifestations that we are pleased to call the in- 
dications of reason or affection. 

The first, the instinct of self-preservation, is essentially and purely selfish. It is 
prompted by the instinctive and perhaps somewhat reasoned desire to live and avoid 
suffering, and escape death. The desire for life is inherited and unconscious. The 
fear of pain is instinctive; but, in addition, as the animal lives, this is accelerated 
by experience and observation. The fear of death — the understanding of death, as 
observed in other animals dying or dead, must be an inherited instinct, mounting 
to the plane of conscious reasoning, for an object in fighting is to produce death, 
which, they must reason, renders an adversary harmless, or an edible animal fit for 
food. So, too, it must become, in their minds, a condition which they fear and dread, 
much, indeed, as man does, and with much the same indefinite understanding of it. 
If they could grasp the idea of immortality, self-preservation would prompt them 
to yearn for such a condition also, as man does. 

One of the worst features of this strong instinct is, that in the procuring of food, 
in warfare, defensive and offensive, etc., it is the cause of much destruction of life, 
and too often develops into wantonness, merely for the love of killing. Unavoid- 
able cruelty is bad enough, from our moral standpoint — barely allowable, in fact, 
seeing that we practice it. But there is a difference in the fact that we do, or should, 
regret the necessity of destroying life that we may live; but animals do not seem to 
possess any such feeling; on the contrary, throughout the whole carnivorous king- 
dom, at least, the great prey upon the less, the strong upon the weak, the weak upon 
the still weaker, and so on down to microscopical infinity. Nature is one vast slaugh- 
ter-house — cruelty, death, destruction are everywhere. This destruction is often 
causeless, and is always selfish and heartless. It is devoid even of the chivalrous ele- 
ment of combat, of challenge, and equal chance, for it is usually a cowardly assault 
of the strong upon the we^. However, man can claim little moral superiority in 
that respect, for in the commercial world the strong conUrL\xa.VV^ ^t«^ \j;?^Q,\>L'Ovjkfe'^^"^ii«w-» 
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and often withoat the exonse of the necessity for self-preservation, bnt merely for 
the greed of gain. There is no excuse for it in either case, except the cruel and 
heartless law that might makes right. 

But for the practice of the cruelty prompted by the instinct of self-preseryation, 
there is an amount of reasoning power exhibited by animals by the expedients em- 
ployed in emergencies, that we cannot but admire while we deplore the motive. This 
is strikingly illustrated by those incidents so familiar to all students of natural his- 
tory, wherein a considerable amount of reasoning is employed, of judging from cause 
to effect, of complicated strategy, etc., for the purpose of obtaining food, either by 
deceiving and entrapping other animals, or to secure inaccessible vegetable food. 
Such incidents display a knowledge of the habits of other animals, or of the qualities 
of natural products, which could come only from intelligent observation — the same 
methods of reasoning, perhaps, that are employed by man in attaining the same 
knowledge. These powers are employed also, of course, in self -protection, and in 
attempts to escape from pursuit, and often with the greatest success. 

But here we are glad to record that this intelligence is not always exercised for 
self alone, but often in an unselfish way for the benefit of other individuals. Strong 
animals thus often assist the weaker ones; those which appeal to heart-like sympathy 
by their helplessness, either through sickness or injury. They will protect such un- 
fortunates from the attacks of others^ take them to shelter, carry them food if unable 
to be led to it, and perform other unselfish acts, which are prompted purely by love 
and friendship. Not only is this of common occurrence with dogs and other animals 
of higher intelligence, but of many lower vertebrates, and even of the invertebrates. 
Snails have been known to display this affection and care of the stronger for the 
weaker. Indeed, the strong often suffer by the willing sacrifice of food to the weak, 
and go hungry. And beyond that they will sometimes give their lives for that of a 
companion, or for man. Surely human devotion and love can go no further than 
that. Such manifestations of affection and friendship are pleasant to record, as 
they stand out in such vivid contrast against the background of universal animal 
cruelty. In this connection we also note the expressed sympathy and affection dis- 
played for companions in suffering and distress. Ants have been observed to exhibit 
this feeling; and it is common among the higher vertebrates. 

Then, again, we must note with pain too frequent inexplicable cruelty exhibited 
by the ruthless destruction of wounded or disabled companions. Even the domestic 
animals sometimes practice this. We cannot understand if this is because they wish 
to put the sufferer out of misery, or the fear that the cries or blood may attract fierce 
carnivora; but it must be an inherited impulse. 

A marked instance of ethical feeling, of regard for the rights of others, is exhib- 
ited in animals which associate in numbers for mutual advantage to capture prey 
and then mutually grant a division of the food so obtained. This displays thought- 
fulness for each other, and honesty as regards partnerships. It also indicates some 
intelligence in appreciating the value of association and cooperation, and is one of 
the many instances which necessitates some mode of communication by which there 
is mutual understanding. There is a sense of duty and of obligation which compels 
a fair division and recognizes equal rights. We must give such animals credit for 
not indulging in cannibalism, even when excessively hungry, although they do com- 
mit a cruel crime in destroying wounded companions. In this association we must 
give them credit for mutual confidence and fidelity, and perhaps of affection — for 
who can tell what friendships may exist even among the most savage animals? 
Then bees and ants rise to higher level in their complicated communities, in which 
there is such a division of labor and mutual understanding as to closely resemble 
human community life. 
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In this coQnection, we may note one of the most remarkable results of the work- 
ings of self-preservation — the slavery of other animals. The most remarkable in- 
stance of this, of course, is the slavery among ants. Bat with them the servitude is 
compensated for by the protection afforded, and the plentiful food supplied to the 
slaves, and is therefore not all unkindness. Some warlike species cannot live at all 
without their attendant slaves to wait upon and feed them. It is to be questioned 
if the enslaved are worse off than when in freedom, for the consideration of senti- 
ment does not reach them at all. Ants also enslave the aphides for the sweet secre- 
tion, the milk, which they yield. This, however, is akin to domestication, and is 
comparable to our domestication of other animals. Compulsory servitude is slavery 
when applied to our species — domestication when applied to other species of ani- 
mals. But the masters make a complete return for services rendered, in supplying 
all the wants of the enslaved species. 

But again, there is a kind of servitude that is without any redeeming merits what- 
ever, and is indeed cruel and heartless. This is illustrated by certain birds, as the 
frigate bird, which obliges the fish hawk to fish for him, and the sea gull, which ex - 
acts such service from the cormorant. Not only do they rob the unfortunates of 
the fruits of their industry, but purposely compel them to catch more for their tor- 
mentors. This is a compulsory servitude, a rank robbery of work, without the re- 
turn of food, or protection, or any other compensation. This slavery has now gone 
on so long that the dominant species cannot live without it, and in the case of the 
frigate bird the feet and claws are now so reduced by disuse that it cannot catch its 
own fish if it desired to do so. Some species of fish hawks, during generations of 
this slavery and subjugation, have become hereditarily accustomed to it, and obey 
the tyrants of the air without much objection. Other species, not so well accus- 
tomed to it, are often driven to the death by these cruel despots, through misun- 
derstanding of what is wanted of them. Instances of unrequited service are found 
in other species of animals, as well as in man. 

The affectionate personal attachment that animals often manifest for each other, 
or between members of different e(|>ecies, as a dog and horse, cat and horse, dog and 
elephant, etc., is proof of their possession of the higher feelings and emotions. The 
fidelity of the dog is so pure and unselfish as to put to shame our own species, with 
all our boasted moral exaltation, and needs only to be mentioned in this connec- 
tion. There are many curious friendships throughout the animal world, such as the 
plover and the crocodile, the rhinoceros-bird and his host, and similar attachments. 
Birds seem to possess the most love and friendship, and their fidelity and love for 
each other are proverbial. Snails have also been known to display an affection for a 
particular person. But this feeling is manifested in all species, and especially in the 
higher mammals, whose attachments for each other or for man are so well known, and 
which sinks all selfishness in its regard for others. 

The sexual and parental instinct is the second greatest animal impulse, on which 
depends the perpetuation of the species, and is the center of a variety of emotions 
and mental actions. The instinct of self-preservation often disappears before the 
assertion of the instinct of perpetuation of the species. Many a battle-scarred old 
male bears testimony to the devotion and self-sacrifice of his sex in the cause of 
gallantry toward the gentler sex. Much cruelty is consequent upon the conflict of 
males for supremacy in the favor of the females, and they willingly endure much 
pain and suffering. Of course, the sexual passion is the inspiring force, but this is 
sometimes elevated by a strong personal attachment and true friendship, which often 
lead to life-long companionship. With the females, of course, the maternal instinct 
is the all-powerful controlling power, and develops a beautiful, self-sacrificing devo- 
tion to offspring in almost all species. This feeling is a pure love^ as da^Cki^^ 'ftSNA. 
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self-forgetful as in the human species. The mothers, in almost all animals, espe- 
cially mammals and birds, willingly, and often needlessly, ran risks, and sacrifice 
their lives to save offspring from real or fancied danger. With insects, there is little 
of this feeling, for the mother perishes with the laying of the eggs as a rule, althoogh 
great care and affection are bestowed upon the preparation of the nest, and depositing 
the eggs. It is the one object and passion of their lives. Fish often exhibit a strong 
feeling for the eggs as the young; but reptiles do not give much attention to the 
young, and rarely display any affection for them. But the idea of duty, in oaring 
for the young, is probably never conceived by animals, and instinct takes its place 
to insure perpetuation of species. 

The idea of property rights is often exhibited by animals, especially in the pro- 
tective instinct of the dog. It must be manifested to some extent in wild animals 
in regard to the ownership of game or food, as in respecting the rights of domicile; 
but of this we have no direct proof. There are examples, however, of the rights of 
parents in their offspring being regarded by stronger animals. 

But we must close our study of the subject for the present, with the hope of con- 
tributing other suggestions in the future, and especially with the wish that these 
random thoughts may provoke observation and discussion in others. 



MAMMALS OF WESTERN KANSAS. 

BY A. B. BAKER, OF WAKEENEY, KANSAS. 

The following is a list, accompanied by a few brief notes, of mammals found 
along the hundredth meridian between N. latitude 38.30 and 39.30. 

This list, having been prepared without access to authorities, will unavoidably 
contain inaccuracies in nomenclature and otherwise. / 

Only such species are included as have been taken by the writer within the past 
five years. 

I/ynx ruftis, Raf., (Wild Cat): Common along wooded streams, and among the 
chalk bluffs; preys but little upon sheep or poultry. Two females taken in May; 
contained two young each. 

MUSTEIilD^. • 

PutoHus longicavda, Rich., (Long-tailed Weasel): Not common; inhabits prairie 
dogs' burrows and holes among rocks; not seen here till the present year. 

Putorius nigripeSy Aud. <fc Bach., (Black-footed Ferret) : Lives in prairie dogs' bur- 
rows, and preys upon these rodents; makes occasional inroads also upon poultry. It 
is generally to be found in the larger prairie-dog "towns," but is nowhere numerous. 

iMtra canadensis^ Sab., (Otter): Occasional along streams. 

MEIilNID^. 

Taxidea americana, Waterh., (Badger): Common; lives in burrows on the open 
prairie. 

Mephitis mephitica, Shaw, (Common Skunk) : Very numerous and destructive to 
poultry. 

Spilogale interrupta, (Little Striped Skunk): Not seen here till the autumn of 1887. 
Of twenty skunks taken since that time, one-third were of this species. 

OANIDJB. 

Canis occidentalis] (Gray Wolf): Formerly quite numerous; now uncommon, and 
found only in rough, country along streams. 
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Cams latrans, Say, (Coyote): Very numerous, and destructive to sheep and poultry. 

Canis familiaris latrans: A spotted hybrid between the coyote and common dog, 
shot among a pack of coyotes. 

Vulpes veloxy Say, (Swift Fox): Very numerous until within the past five or six 
y ears ; now rarely seen. It lives in shallow burrows on the open prairie. 

FBOOYONIDA. 

Procyon loior, Storr., (Raccoon): Common in bluffs and rough banks along streams. 

ANTILOOAPBIDA. 

Antilocapraamericana, Ord.,(Antelope; Pronghorn): Still comparatively common; 
and, until quite recently, very numerous. 

OEBVID£. 

Cervus macrotis, Say, (Black-tailed Deer): Quite common till within the past few 
years; now found only occasionally, and in the roughest country. 

VESFEBTILIONIDiB. 

Lasiurus noveboracensis, Tomes, (Red Bat): Common; found in corn and sorghum 
fields. 

Scotophilus noctivaganSy LeConte, (Silvery-haired bat) : Only one individual taken ; 
captured indoors; attracted probably by the light. 

Vespertilio ciliolabrunij Merriam: Found in clefts of the rocks, and in swallows' 
nests. The first individuals captured of this species were taken here in Augusl^ 1884, 
when scores of them were seen. None have been seen here since that time. The 
following year, two individuals of this species were taken in southwestern New Mexico . 

SOBIOIDJE. 

Blarina exilipes, Baird, (Short-footed Shrew): Found on low ground, and occa- 
sionally on upland; not common. 

TAIiPIDA. 

Scalops argentattis, Aud. & Bach., (Silvery Mole): Found in low, moist ground; not 
common. 

SOIUBID^. 

Spermophilus tridecem-lineatvs, Aud. & Bach., (Striped Ground-Squirrel): Found 
everywhere; does great injury to corn and other crops. 

Cynomys ludovicianuSj Ord., (Prairie Dog): Exceedingly numerous; one "dog 
town" being more than sixty miles in length. They cause considerable damage by 
cutting down corn or other crops which obstruct their field of vision. 

OASTOBIDA. 

Castor fiber^ Kuhl., (Beaver): Formerly common, and found along all streams whose 
banks were not too sandy; it is now rapidly disappearing. 

OEOMYIDiE. 

Oeomys bursaritiSt Rich, (Pocket Gopher) : Common. 

SAOOOMYID^. 

Dipodomys phillipsi ordi, Woodh., (Kangaroo Rat): Very numerous, especially in 
sandy bottom land, where it does much damage to corn and other crops; lives in 
separate holes; not in colonies, as farther southwest. 

Perognathus fasciaius^ Maxim.: Not common; found in sandy banks. 

ZAFODIDiB. 

Zapus hudsonius^ Coues, (Jumping Mouse): Rare; one individual was taken among 
willow brush on the bank of a stream. 
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MUBIDS. 

Mus musculuSf Linn., (Hoase Mouse) : Foand aboat buildings, and in caltivated 
fields. (Introdaced.) 

Neotoma floridana, Say A, Ord., (Wood Rat; Pack Rat): Common; lives in holes 
among rocks, and in willow brush along streams. 

Hesperomys leucopus sonoriensis^ LeC, (White-footed Mouse): Very numerous in 
fields, and about houses and barns. 

Hesperomys leucogaster, Maxim., (Mole Mouse(: Common in fields, and often found 
about farm buildings. 

Ochetodon humiliSy Aud. & Bach., (Little Harvest Mouse): Common in fields, and 
occasionally found about buildings; seen in the fields most frequently when the ground 
is covered with snow. 

Arvicola atLsterus, LeC, (Prairie Meadow Mouse): Common; found in moist bot- 
tom lands and cultivated fields. 

Fiber zibethicus, Cuv., (Musk Rat): Numerous along streams; solitary individuals, 
which were perhaps migrating, have occasionally been found at a considerable dis- 
tance from water. 

HYSTBIOID^. 

Ereihizon dorsatus epixanthus^ Brandt, (Yellow-haired Porcupine): Found among 
bluffs, and where there is timber; not common. 

LEPOBIDA. 

Lepus campestriSi Bach., (White-tailed Jack Rabbit): Numerous; lives in burrows 
on the open prairie. 

Lepus sylvatieus, Bach., (Cotton-tail Rabbit) : Very common among bluffs, in brush 
along streams, and about cultivated fields. 

Lepus callotis texianus, Waterh., (Black-tailed Jack Rabbit): Lives in burrows on 
the open prairie; very common. 



THE ANHINGA. 
(Anhinga anhinga Linn.) 

BY N. S. GOSS. 



Habitat, tropical and subtropical America, north to South Carolina, southern Kan- 
sas, and western Mexico. 

This species was captured within the State, in the Solomon valley, in August, 1881, 
by Mr. C. W. Smith, of Stockton; and May Ist, 1888, Mr. Daniel Lambert, of Wilburn, 
Ford county, shot in the northern part of Meade county, on Crooked Creek, five of 
these birds, out of a small flock that arrived a few days before, and together. There 
is quite a thick grove of trees along the creek in this vicinity, and (it may have been 
disturbed) it is possible they might have nested there, and it may have been their 
occasional breeding-ground before the settlement of the county. The first time I met 
with the birds was at the mouth of the San Jacinto river, and on Buffalo bayou, 
Texas, during the last of March and first of April. I was too early for their eggs, 
but before I left they had commenced building their nests in the trees. The birds 
are more or less gregarious, roosting in small flocks at night in the tree-tops, and 
during the day, when at rest, are to be seen perched upon an old stub, or the lower 
branches of trees over the water. I found them very shy, and ever upon the alert, 
darting from their perch at the sight of an intruder, and disappearing beneath the 
waier witbont scarcely leaving a ripple upon its suiiace, coxom^ "vx.^ "VvwuAx^da ot 
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yards away, and if badly frightened, only thrusting its bill out far enough to take in 
a supply of air ; if the water is not perfectly smooth, it is useless to look for them. 
Its food is chiefly fish, which it catches beneath the water, where it flies, with the aid 
of its feet, as swiftly as in the air, rarely even at such times coming above the surface 
with more than the head and neck, which is so long, slim, and wavy in motion that 
it is oftener taken for a snake than a bird. When not fishing or apprehensive of 
danger, they ride up lightly on the water. I have since met with the birds all along 
the Gulf coast, and on the lagoons, and up the rivers that I visited in Central Amer- 
ica. 

The nests of the birds are placed on bushes, or branches of trees overhanging the 
water, varying in height from four to thirty feet. They are quite bulky, and made 
of sticks, and lined with leaves, rootlets, moss, etc. 

Eggs, two to four; 2.12x1.34; pale bluish green, with more or less of a white cal- 
careous covering; in form, oblong oval to ovate. A set of two eggs, taken April 
28th, 1882, at the mouth of the Guadaloupe river, Texas, from a nest made of sticks 
and green twigs in leaf, in a willow tree, eleven feet from the ground, are in dimen- 
sions 2.20x1.66, 2.10x1.34. 



THE DOUBLE-CRESTED CORMORANT. 

{Phalacrocorax dUophus Sw. and Rich.) 
BY N. S. GOSS. 

In Kansas, migratory; not uncommon. Arrive the last of March to first of April. 
To be looked for in the old, deep channels of the rivers, in the low-timbered lands. 
Return in October. 

Habitat, northeastern North America, south in winter to the Gulf coast; breed- 
ing from the Bay of Fundy northward and westward to Manitoba. 

The birds are abundant on the northeast coast, decreasing in numbers westward 
to the Rocky Mountains. They have been reported west of the Rockies, and breed- 
ing there, but the specimens taken on the Pacific side prove to be an intermediate 
race between this species and albociliatus. The birds subsist chiefly upon fish, which 
they capture by diving and pursuing beneath the water with a speed that the swift- 
est of the finny tribe seldom escape, coming to the surface with their capture, toss- 
ing the same in the air and catching it head first as it falls, so that the fins will not 
prevent its passage into the stomach. The throat readily expands, and enables them 
to swallow fishes larger than the neck in its normal condition. I have often noticed 
the birds, when resting upon a log or perched upon a limb over the water, suddenly 
drop and disappear beneath its surface at the sight of a fish — catching it, however, 
in a fair chase, and not, like the gannet or kingfisher, by plunging upon their prey. 
All the birds of this family are voracious eaters, and the craving for food makes 
them active hunters, and they are successfully used in many places by fishermen, 
who tie a string around their necks to prevent their swallowing the catch. The 
Chinese, especially, rear and train the birds upon their boats for fishers, with great 
success. 

LeConte says: "To this end, they are educated as men rear up spaniels or hawks, 
and one man can easily manage an hundred. The fisher carries them out into the 
lake, perched on the gunwale of his boat, where they continue tranquil, and expect- 
ing his orders with patience. When arrived at the proper place, at the first signal 
given, each flies a different way to fulfill the task assigned it. It is very pleasant 
on this occasion, to behold with what sagacity they portion o\jA» \>ViR» \^^s.^ ort ^"^^^ns^s. 
where they are vpon duty. They hunt aboxxt, tYve^ ^VolTV^^, \>Ci«^ tN&^ ^'^ \oq^\S^^^^ 
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times to the surface, until they have at last found their prey. They then seize it 
with their beak by the middle, and carry it without fail to their master. When the 
fish is too large, they then give each other mutual assistance: one seizes it by the 
head, the other by the tail, and in this manner carry it to the boat together. There 
the boatman stretches out one of his long oars, on which they perch, and being de- 
livered of their burden, they fly off to pursue their sport. When they afe wearied, 
he lets them rest for a while; but they are never fed till their work is over. In this 
manner they supply a very plentiful table; but still their natural gluttony cannot 
be reclaimed even by education. They have always, while they fish, the same string 
fastened round their throats, to prevent them from devouring their prey, as other- 
wise they would at once satiate themselves, and discontinue the pursuit the moment 
they had filled their bellies." 

The birds breed in communities, and where the ground or rocks will admit, their 
nests are placed closely together. On the last of July, 1880, 1 found the birds breed- 
ing in the Gulf of St. Lawrence, on the sides of the cliffs on Bonaventure Isle, and 
on the top of Perce Rock. The latter cannot be climbed, and nearly all the nests 
upon the isle were beyond reach; those examined, however, had young birds from 
half to nearly full grown, and hundreds of little fellows could be seen either upon 
their nests or standing near by upon the rock. The birds are very filthy, and the 
stench about their breeding-grounds sickening. Their nests are made of sticks, moss 
from the rocks, and sea- weed. Eggs, three or four — 2.50x1.56; pale bluish-green, 
coated with a white chalky substance, but more or less stained in their dirty nests; 
in form, elongate ovate. 



ADDITIONS TO THE CATALOGUE OF THE BIRDS OF KANSAS— WITH 

NOTES IN REGARD TO THEIR HABITS, ETC. 

BY N. S. GOSS. 

THE WESTERN GREBE. 
{^chmophorus occidentalis Lawr.) 

Habitat, western North America, eastward to Manitoba; accidental in Kansas. 

For this addition to our list, we are indebted to Prof. F. H. Snow, who reports 
that a young male was killed November 3, 1887, on the Kansas river, at Lawrence. 
The birds are quite common on the northwestern part of the continent; breeding in 
reeds, ponds and lakes, east to northern Dakota and Manitoba; wintering along the 
Pacific coast south into Lower California; but this capture east of the Rocky Mount- 
ains is the first mention that I can find of their appearance south of their breeding- 
grounds. I hav-e noticed this large species at San Diego several times; and in the 
winter and early spring of 1882 I had a good opportunity to observe them on the 
waters of Puget Sound. The birds ride the water lightly, and their silky plumage, 
slender build, long, waving necks and graceful carriage can but attract the attention 
of the most indifferent of observers. It ranks high among the water birds, and is, 
by right, the queen of the family. Like all of the race, they are expert swimmers 
and divers, and can quietly sink out of sight in the water, without an apparent mo- 
tion ; but their natural mode of diving is to spring with a stroke of their feet, almost 
clearing the water, and disappearing about three feet from the starting-point. They 
are^t home on the waves, and it is almost impossible to force the birds to take wing; 
but when in the air fly with great rapidity, with neck and feet stretched out to their 
full extent, and in alighting, often do not attempt to slacken their speed, but strike 
the water with partially closed wings, with a force that carries them on the surface 
from twenty to forty feet. 
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Their nests are usually built on broken-down reeds or rushes, growing in water 
from two to three feet deep, and made of decayed vegetation brought up from the 
bottom. Eggs, two to five; dull bluish-white. A set of four eggs collected at Devil's 
Lake, Dakota, June 1, 1884, measured 2.20x1.47, 2.26x1.47, 2.30x149, 2.32x1.50; in 
form, vary from elliptical ovate to elongate ovate. 

Two sets of eggs, one of four, the other of five, taken by Capt. Chas. Ben dire, 
May 28, 1883, on a marsh in Klamath county, Oregon, average 2.31x1.52. He writes 
that they often lay seven eggs, and possibly more. 

THE SURF SCOTER. 
{Oidemia perspicillata ItiniL.) 

Habitat, northern North America; south in winter to Jamaica, Florida, Ohio 
river, Kansas, and Lower California; accidental in Europe. A rare visitant; cap- 
tured October 29, 1887, on the Kansas river, above the dam at Lawrence, by Mr. A. 
L. Bennett, of Emporia. 

This species of the Sea Duck is abundant upon both coasts, and during the breed- 
ing season, quite common upon the large northern inland waters ; breeding from 
Sitka, Alaska, and the Gulf of St. Lawrence north to the Arctic coast. Their food 
consists largely of shell-fish, (the bivalve a favorite, the shells of which appear to 
digest as easily as the mussels within them,) fishes and various forms of life also help 
to make up the bill of fare. Their flesh is coarse, and in flavor rather rank. The 
birds are at home as well in the surging surf as upon the smoother waters; resting 
and sleeping at night out upon the open waters, they rise from the same in a running, 
laborious manner, but when fairly on the wing, fly rapidly, and in stormy weather 
hug dose to the water. While feeding, are very active, constantly and rapidly div- 
ing one after the other, a continual disappearing and popping up. 

From the following, it appears that the birds nest upon both marshy and dry 
ground, and in the latter case, with no material except down, viz.: Audubon describes 
a nest found (near Little Macatino, Gulf of St. Lawrence) well out upon a marsh, as 
snugly placed amid the tall leaves of a bunch of grass, and raised fully four inches 
above its roots. It was composed of withered and rotten weeds, the former being 
circularly arranged over the latter, producing a well-rounded cavity, six inches in 
diameter, by two and one-half in depth. The borders of this inner cup were lined 
with the down of the bird, in the same manner as the Eider Duck's nest, and in it 
lay five eggs — 2.31x1.63 — about equally rounded at both ends, perfectly smooth, and 
of a pale yellowish or cream color. Mr. McFarlane* found the birds breeding in 
considerable numbers in the neighborhood of Fort Anderson, and desribes a nest 
containing eight eggs, found June 25, as placed on a ridge of ground at the foot of 
a dry, stunted pine, made of dark-colored down, being entirely concealed from view 
by the lower branches of the pine tree. All of the nests found appear to have been 
of the same style and pattern, and nothing is said of any other material than down 
being used in building them. The number of eggs varied from five to eight, but the 
latter number was found in only a single instance. 

CLARK'S NUTCRACKER. 
(PicicorviLS columbianus Wils.) 

Habitat, the high, coniferous forests of western North America; north to Alaska, 
south to Arizona, east to the edge of the plains; accidental in Kansas. 

Mr. L. L. Jewell, of Irving, kindly sent me for examination a portion of the skin 
as saved from a male bird, shot August 13, 1888, by Mr. Chas. Netz, near the south 

•North American Water Birds, B. B. & R., vol. 2, p. 102. 
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line of Marshall connty. Dr. Cooper met with a straggling pair at Fort Kearney, 
Nebraska, and Mr. G. S. Agersborg, a pair in soatheastern Dakota, but like the Kan- 
sas visitor, accidental wanderers. They are seldom fonnd below an altitude of 4,000 
feet. This bird has the actions and habits of several species. Like the jays, are at 
times noisy and in flocks, and when upon the ground, hop about in the same man- 
ner; it clings like the woodpeckers to the side of a tree while it hunts for, and ex- 
tracts from old excavations, interstices of the bark, etc., the various forms of life 
found therein, and its flight is similar, and in clasping with its sharp claws the cones 
on the pines, and other coniferous trees, in order to pry with its bill for the seeds, it 
often hangs head downward, swaying back and forth, with the ease and movements 
of the Titmice. The birds are very shy, and, at or near their nesting-places, silent. 
In May, 1879, my brother found the birds breeding near Fort Garland, Colorado. 
It was too late in the season for their eggs, but in one nest he found young birds; 
says the old bird sat very close, only leaving when touched by his hand. The nest 
was built near the end of a horizontal limb of a pine tree, about ten feet from the 
ground, in an open, conspicuous situation. It was bulky, and coarsely constructed 
of twigs, sticks, strips of bark, rootlets, grass, moss, etc., and very deeply hollowed; 
the bird, when on it, showing only part of her bill and tail, pointing almost directly 
upward. At a distance, would be taken for a squirrel's nest. Capt. Chas. Bendire 
writes me that, during the month of April, 1876-8, he fonnd, in the vicinity of Camp 
Harney, Oregon, quite a number of their nests (described as above) with eggs, and 
gives the following dimensions of four eggs: 1.30x.92, 1.26x.95, 1.22x.95, 1.20x.90. 
Usual number, three; ground color, light grayish green, irregularly spotted and 
blotched with a deeper shade of gray, principally about the larger end; elongate 
oval in shape, and considerably pointed at the smaller end. 



THREE NEW KANSAS BIRDS. 

BY PROF. H. SNOW, OF THE UNIVERSITY OP KANSAS. 

I have the pleasure of announcing the addition of three species to the catalogue of 
Kansas birds since the last annual meeting of the Academy. These additions are of 
especial interest since each of the three forms is a typical species and not a colora- 
tional or local variety of some species previously known to occur in the State. 

1. The first of these birds is the Surf Duck, or Surf Scoter, CHdemia perspidllata 
Linn. A young male was shot at Lawrence, October 29, 1887, by Mr. A. L. Ben- 
nett, a student of the University. This species is abundant along both the Atlantic 
and Pacific coasts. It is said to be a common winter resident upon Lake Michigan, 
occurring throughout the State of Illinois during the winter season. Its capture at 
Lawrence, Kansas, extends its recorded appearance in the interior of the United 
States by about 400 miles. This individual appeared to be a solitary bird, entirely 
unaccompanied by other ducks either of its own or any other species. 

2. The second addition to our bird fauna is the Western Grebe, JSchmophorus 
Occident alis Lawr. A young male of this species was shot on the Kansas river, at Law- 
rence, November 3, 1887, by a colored man living on the bank of the river, with whom 
I have an arrangement to bring in any bird of an unusual character which he may 
capture. This species has not previously been taken farther east than Manitoba, 
and the Gila river in New Mexico. Its occurrence at Lawrence extends its eastward 
range more than a thousand miles. The widening of the Kansas river by the Law- 
rence i23JJJ-dam affords a specially attractive halting-place for waterfowl. It was at 

the same place that the Surf Scoter was captured by M.T.Bemi©V.t oxiV^ «. t«^ days 
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before. The Western Grebe is a much larger bird than any of the other grebes which 
OGCur in Kansas. Dr. Cooper, who has studied this grebe on the Pacific coast, 
remarks that it greatly resembles the loon in its habits. It can dive and swim under 
the water with the greatest ease, and when once risen above the surface, can fly with 
rapidity. It is described as being a fine-looking bird as it sits on the water, riding 
very lightly, its long neck erect, and its bill pointing horizontally forward. Its 
length of neck makes the motion during the act of diving a very peculiar one. When 
it flies, both its feet and neck are outstretched. The colors of certain parts which 
are very beautiful in life, change and fade after death. 

3. The third addition to our avi-fauna is Clark's Nutcracker, Picicorvus columbi- 
aniLS Wilson. The capture of a specimen of this bird was reported to me on Au- 
gust 13, 1888, by Mr. L. L. Jewell, of Irving. The specimen was shot on August 12, 
near the south line of Marshall county, by Mr. Chas. Metz. The wings and tail were 
forwarded to me for identification. Mr. Jewell states that the bird had breakfasted 
upon a variety of seeds, not including those of the pine cone, showing that the spe- 
cies is capable of doing entirely without that article of food which predominates in 
its mountain diet. 

On the 1st of October, Dr. Louis Watson, of Ellis, who has made so many contri- 
butions to our knowledge of the Kansas bird fauna, wrote to me announcing that he 
had certainly seen two Clark's Nutcrackers together in a narrow strip of timber on 
hie farm. He says: "They were not wild, as I repeatedly saw them within five or 
six rods. I returned to the house for my gun, but did not find them in that portion 
of the timber through which I could drive. I am very sorry that I did not get a 
specimen for you. They were of a grayish color, bill rather long, and in their short 
flights showed a broad white stripe across the wing, and in the much^expanded tail 
much white exterior to a white center. There can be no doubt but the birds were 
PicicorviLS columbianus^ of Wilson." 

I can find no record of the previous occurrence of the bird at any point east of 
the Rocky Mountains. The fact of its appearance in both Marshall and Ellis coun- 
ties on dates more than six weeks apart, considered in connection with the well-known 
gregarious character of the species, indicates the probability that it entered the State 
in considerable numbers. This is certainly a remarkable instance of separation from 
natural habitat. Dr. Coues states that the range of this species is nearly coincident 
with that of coniferous vegetation in the West. It rarely descends below an altitude 
of 3000 feet above the base of the mountains, and has been observed on peaks 10,000 
feet high. The omnivorous character of the bird, however, seems to give it the 
power of adapting itself to a new habitat. Dr. Coues states that it is an indiscrim- 
inate feeder upon vegetable substances, giving preference to the seeds of the pine, 
berries of the cedar, and acorns. Mr. T. M. Trippe states that it occasionally visits 
the slaughter-houses, and like a true crow, seems to be quite omnivorous, cramming 
its hungry maw with everything that will satisfy its voracious appetite. 



A LIST OF THE KANSAS SPECIES OF PERONOSPORACEAE. 

BY W. T. SWINGLE, 
Assistant Botanist Kansas Experiment Station, Manhattan, Kansas. 

This list has been prepared with the following objects in view: First, to include 
all species known to occur within the State. Second, to attempt to show something 
of the phsBnology of the species, though anfottxxTv.ate\^,lL«iTi^«j&^^^^\«ak\vv^^^^^»\i^«^ 
obeerred long enongh to give results of mucVi 'vaVxxe in \\v\a \\tx^. \\.>a»&>o«i«^ •sXiss^^gQi^ 
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best to give a list of all the specimens collected in the State, which by their namber 
indicate something of jthe relative abundance of the species. Third, to give the re- 
sults of an examination of all the specimens for oospores. If no mention of oospores 
is made immediately after the namber of the specimen, it is to be understood that 
the specimen was examined but none were fonnd. Fourth, to give the classification 
used by Schroeter in Cohn's Kryptogamen-Flora Schleseins, III Band., and adopted 
by Berlese and DeToni in Saccardo's Sylloge Fungorum, Vol. VII. Since I know of 
no American publication giving this classification, I have given descriptions of the 
family, genera and sub-genera, for the most part simply translations from Sylloge 
and Erypt. Flora. I have also included the extra limital genus Phytophthora, as it 
is very probable that it will soon be known in the State. 

It will be noticed at once that several familiar names have been changed by this 
classification, and that I have made a few innovations myself. It is hoped that the 
reasons for the change given in each case will prove satisfactory. Two new species, 
Peronospora Hedeomce, Kell. 3o Sw., and Per. Cynoglossi, Burrill, and one new variety P. 
Cynoglossiy Burrill, var. Echinospermi Swingle, are described. 

It has not been found practicable to give any notes on the relation of the growth 
of Peronospordcece to the humidity of the atmosphere, though several facts of interest 
have been noticed. One point, however, may receive mention, as it has been scarcely 
regarded by other writers on this group. That is the wintering of Peronosporacece 
in young plants. It has been noticed for several years that some of the species could 
be found very late in fall and early in spring, or even during mild weather in winter 
on seedling plants. Sections through these affected plants showed an apparently 
healthy mycelium, even during the coldest weather. It requires but a few days of 
warm weather to produce a crop of conidia. It was also noticed that such parisitism 
was very destructive to the host plants, a very large per cent, dying in early spring. 

Only the following species (all of the genus Peronospora, it will be noticed) have 
been found passing the winter in seedling plants: Peronospora Arenarice, var. ma- 
crospora, P. ArthurU P- Corydalis, P. parasitica and P. HedeomcB. 

All of the thirty-two species included in this list were collected from August, 1883, 
to October, 1889, by Prof. W. A. Eellerman or myself, unless otherwise specified. 
The numbers given, unless preceded by the name of some collector, should be cited: 
Keller man and Swingle. 

The species are arranged in the genera, or sub-genera, according to the host 
plants — following Bentham and Hooker's Genera Plantarum. 

In all cases the original descriptions have been cited, and the more important 
synonyms given. I have also given, in brackets following these citations, the refer- 
ences to American descriptions, and to Saccardo's Sylloge. 

All of the specimens of any species collected on one plant are given immediately 
after its name, and arranged according to the time of the year the collection was 
made. These references to specimens give the number, date, and locality, and also 
tell the part of the plant attacked. 

All of the numbers mentioned in this list are in my herbarium, and also that of 
Prof. Kellerman. All of the species are in the herbarium of the Kansas State Agri- 
cultural College. 

In conclusion, I thank Prof. W. A. Kellerman for the use of his books and collec- 
tions, without which the list in its present form would not have been possible. To 
Mr. J. B. Ellis, Dr. B. D. Halsted, Dr. T. J. Burrill, Prof. W. G. Farlow, Mr. W.' C. 
Stevenson, jr., Prof. M. A. Carleton, Mr. E. Bartholomew, and Miss May Varney, I 
owe thanks for many favors. 

I give in conclusion a list of writings and exsiccate containing references to 
Kansas species. 
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BIBLIOGRAPHY OF WORKS REFERRING TO KANSAS PERONOSPORACEAE. 

(a) WBITINOS. 

I. A Partial List of the Kansas Parasitic Fungi, together with their Host Plants, 
by W. A. Eellerman, Ph. D. In Trans, of 16th and 17th Ann. Meetings Kansas Acad. 
Soi., vol. IX (1883-1884), pp. 79-86. (1886.) (Reprinted in Bulletin No. 2 of the 
Washburn College Lab. of Nat. Hist., January, 1886, pp. 72-81.) 

Includes (p. 83) 11 species on 16 host plants. 

II. New Kansas Fungi, by J. B. Ellis and W. A. Kellerman. In Journal of My- 
cology, vol. I, pp. 2-4. (1886.) 

Describes (p. 2) Peronospora Oxyhaphi, E. & K. 

III. Second List of Kansas Parasitic Fungi, together with their Host Plants, by 
W. A. Kellerman, Ph. D., and M. A. Carleton. In Trans, of 18th and 19th Ann. Meet- 
ings Kansas Acad. Soi., vol. X (1886-1886), pp. 88-99. (1887.) 

Includes (pp. 94 and 96) 14 species on 22 host plants; includes those given in I 
and II. 

lY. New Kansas Fungi, by J. B. Ellis and W. A. Kellerman. In Journal of My- 
cology, vol. Ill, pp. 102-106. ( 1887.) 

Describes (p. 104) Peronospora Swingleiy E. & K. 

V. New Species of Fungi from Kansas, by J. B. Ellis and W. A. Kellerman. In 
Journal of Mycology, vol. Ill, pp. 126, 127.) ( 1887.) 

Describes (p. 126) Peronospora lAni^ E. <fc K. • 

VI. Notes on Fungi from Western Kansas, U. S. A., by W. T. Swingle. In Journal 
of Mycology, vol. IV, pp. 27-29. (1888.) 

Includes ( p. 29) one species *^ Peronospora Effusa (Qrev.), on Chenopodium album 
L., Oloud county, Kas.," collected by M. A. Carleton. 

VII. Sylloge Fungorum Omnium hucusque cognitorum, digissit P. A. Saccardo, 
VII. (Pars. I.) Phycomyceteae auctoribus, Doct. A. N. Berlese et J. B. De Toni, 
Peronosporaceae, pp. 233-264. (1888.) 

Includes descriptions of all species, and Kansas is given as locality for Perono- 
spora Oxybaphi, E. <fc K. 

VIII. Report of the Department of Agriculture for the year 1888. Report of the 
chief of the Section of Vegetable Pathology, pp. 326-404, by B. T. Galloway. 

A map at the end of the report, showing the distribution and severity of the 
Potato Rot, shows the disease to be reported from Kansas and destroying 0-7 per 
cent, of the crop. 

(6) EXSIOOAT^. 

IX. J. B. Ellis, North American Fungi, and J. B. Ellis and B. J. Everhart, North 
American Fungi, second series. 

X. Robenhorst-Winter, Fungi Europsei. 

XI. C. Romeguere, Fungi Gallici Exsiocati, and Fungi Selecti Exsiccati. 

XII. Kellerman and Swingle, Kansas Fungi. 

Fam. PERONOSPORACEAE De Baby. 
{Peronosporeae.) 

% 

Hyphae commonly branched, conidia mostly prodacing zoospores, sometimes 
germinating directly; reproduction both asexual by conidia and sexual by oogonia 
and antheridia. Air-loving fungi, parasitic on living plants — mostly found on leaves. 
[Saoc. Syll. vol. VII., pp. 182 and 233.] 

—6 
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ANALYTICAL KEY TO THE GENERA. 

A) Conidiophores short, produced inside of the host. Gonidia catenolate. 
1. Cystopus, Conidia and oospores producing zoospores. 

B) Conidiophores arising from the host through fissures. Gonidia solilary. 

"f Conidiophores sparingly branched, at first producing conidia acrogenously, 
then also on the sides. 
Phytophthora, Gonidia producing zoospores. 
If Conidia always acrogenous. 

i Conidiophores with rather short, obtuse terminal branches. Conidia never 
germinating directly, but by zoospores or by discharging the whole pro- 
toplasm. 
Sclerospora, Wall of oospore thick. Germination by zoospores. 
Plasmopara, Wall of oospore thin. Conidia producing zoospores or discharging 
( before germination) the whole protoplasm. 
H Conidiophores many times dichotomously branched, terminal branches sub- 
ulate uncinate. Conidia germinating directly. 
Bremia. Haustoria not branched. Conidia germinating through an apical papilla. 
Peronospora, Haustoria branched, conidia destitute of an apical papilla, germinat- 
ing laterally. 

CYSTOPUS LeveUle, in Ann. Sci. Nat., ser. 3, t. VIII, p. 871. [BuU. Bussey Inst., vol. 
I, p. 429. Hot. Gaz., vol. VIII, p. 334. Syll., vol. VII, p. 233.] 

Conidiophores simple, smooth, cylindrical, or clavate, very obtuse, arising as 
branches from the mycelium and collected in large numbers in cushion- shaped 
sori, bearing a single apical moniliform series of conidia. Sori at first covered 
by the epidermis of the host plant, then bursting open the epidermis and scat- 
tering the mature conidia, either white or yellowish. Conidia either all of the 
same form, hyaline, generating zoospores, or of two forms, mostly hyaline and 
producing zoospores, but with a few at the ends of the chains with a thicker, often 
lutescent wall, either germinating by a simple tube or sterile. Oospores globose, 
epispore mostly reticulate or warty. 

J I. Exosporium thick, plainly four-layered; conidia globose or rounded quad- 
rate (short cylindrical).* 

1. Cystopus candidus (Pers.) Lev., in Ann. Sci. Nat., ser. 3, t. VIII, (1847) p. 371, Ubbdo 
(Albugo) Candida, Pers. Synops. Meth. Fung., p. 223. [BulL Bussey Inst., vol. I, 
p. 429. Bot. Gaz., voL VIII, p. 334. SylL, vol. VII, p. 234, No. 792.] 

Conidia and oospores on leaves, stems and inflorescences of Crudferae March 
to August, most common April and May. 

On Draba Caroliniana Walt. 

1512, with immature oospores, on leaves, May 1, 1888, Manhattan. {Perono8p<yra 
parasitica^ No. 1512a, occurs on the lower leaves of the same plants.) 

On Sisymbrium, canescens Nutt. 

1580, on leaves, March 26, 1889, Manhattan; 1616, on leaves, March 29, 1889, Man- 
hattan; 1537, on leaves, April 4, 1889, Manhattan; 1596, on leaves, April 22, 1888, 
Manhattan; 1533, on leaves, April 25, 1889, Manhattan {Peronospora parasitica No. 
1533a occurs on leaves and stems of the same plants) ; 1516, on leaves. May 4, 1885, 
Manhattan; E. Bartholomew No. 294, on leaves, with very young oospores. May 27, 
1889, Rooks county. * 

* Zalewski Zur Kenntniss der Gattung Cystopus, Lev., in Botanisehes CeiitralbIatt,Baiid XV, (1883:) 
No. 7 (83), S. 222. 
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On SisyrriJbriwm offlcinale Scop. 
1599, on leaves, June 18, 1889, Manhattan; 1657, on leaves, July 3, 1889, Manhat- 
tan; 1530, on leaves, July 30, 1887, Lawrence. 

On Nasturtium Armoracia Fries. 
1517, on leaves. May 20, 1885, Manhattan; 1504, on leaves, 1883; 1631, on leaves, 
June 29, 1889, Manhattan (a Septoria occars on the upper side of the spots caused 
by the Cystopus) ; 446, on leaves, August 10, 1883, Manhattan. 

On Nasturtium sessiliflorum Nutt. 
M. A. Carleton No. 102, on leaves, May 18, 1888, Cloud county; 1621, on leaves. 
May 22, 1887, Manhattan; 1503, on leaves, May 31, 1884, Zeandale, Riley county. 

On Capsella Bursa-pastoris Moench. 

1506, on stems, pedicels, and seed-pods, May 20, 1886, Manhattan; 1588, on stems, 
pedicels, and seed-pods, June 6, 1889, Manhattan. 

On Brassica Nigra Koch. 
1650, with very abundant mature oospores in the ends of the stems and pedicels, 
and even flowers, causing considerable distortion, no conidia, July 4, 1889, Man- 
hattan. 

On Lepidium intermedium Gr. 

1536, on leaves, April 4, 1889, Manhattan; 1518, on leaves, April 5, 1888, Manhattan; 
'1529, on leaves, April 5, 1889, Manhattan; 1665, on leaves, April 6, 1889, Manhattan; 
1534, with mature oospores, on leaves, April 25, 1889, Manhattan; E. Bartholomew, 
No. 293, with young oospores, on leaves. May 27, 1889, Rooks county {Peronospora 
parasitica, l^o. 293a, also occurs on the same plants); 1522, with mature oospores, 
on leaves, June 1, 1887, Manhattan. 

On Lepidium Virginicum, L. 
1505, with young oospores (?), on leaves, May 4, 1884, Manhattan. 

On Raphanus sativum L. (cult. Radish). 
446a, on leaves. May 30, 1885, Manhattan. 

2. Cystopus Ipomoeae-panduranae (Schw.) Stevs. & Sw. ^oidium Ifomoeae-fanduba- 
NAE, Schw. Syn. Fung. Carol., No. 464. Caeoma (^oidium) Convolvulatum, 
Schw. Syn. Fung. Am. Bor., p. 292, No. 2866. Cystopus CoNvoiiVULAOEABUM, 
Otth. sec. Zalewski in Bot. Oentralb., XV Band, (1883) S. 223. Cystopus Con- 
voLvuLi, Otth. (?). Cystopus Convolvulaoeabum, Speg. (?) Fungi Guarantici, 
Pug. I, No. 163. Cystopus oubious, Auct., p. p. 

Conidia on leaves, petioles, stems, and calyces, and oospores only in stems,* 
of Convolvulaceae June to September; most abundant during July and August. 

On Ipomoea hederacea Jacq. 

1507, on leaves, June 11, 1886, Manhattan; 1635, on leaves, July 18, 1887, Mound 
City; 1792, on leaves and stems, August 1, 1889, Manhattan; 1639, on leaves, August 
15, 1887, Manhattan; 1540, on leaves, August, 1886, Manhattan; 1669, on leaves, stems, 
and flowers, August 18, 1889, Stockdale, Riley county; 1520, (Coll. D. Q. Fairchild,) 
on calyces and leaves, September 6, 1887, Manhattan; 1879, with a few mature 
oospores on stem just below calyx, September 28, 1889, Manhattan. 

On Ipomoea lacunosa L. 
1765, on leaves, August 28, 1889, Manhattan. 

* Dr. B. D. Halsted sends me specimens collected on Ipomoea pandurata at MiUstown, N. J., Sept. 3, 
1889, which have many oospores in the leaf spots, and in swellings of the petiole. 
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On Ipomoea leptophylla Torr. 

642, conidia on leaves and stems, oospores abundant in stems, August 20, 1884, 
Garden City, Finney county. 

On Ipomoea pandurata Meyer. 

1008, conidia on leaves, petioles, and stems, oospores only in stems, mature 
mature, July 18, 1887, Mound City. 

Mr. W. C. Stevenson, jr., of Philadelphia, has compared Kansas specimens with 
the original specimen of j^Jeidium Ipomomeae-panduranae in the Schweinitzian 
Herbarium, and pronounces the conidia and oospores identical in both. The 
oospores of this species are very different from those of Cystopus Trapopogonis, to 
which it has been referred by many writers. They are sub-globose or slightly oval, 
yellow or yellowish brown, about 40-50// diam., with a very thick (about 5-8//) wall; 
epispore thick, colored, marked with thick, blunt, rather sparse tubercules; oogonia 
rather closely fitting the oospores, about 50-65// diam., hyaline, with irregular, 
abundantly sinuose-tuberculate ridges, or folds. 

The epispore often comes off the oospore and remains in the oogonium when it 
is crushed. When wanting the epispore, the oospores are seen to be hyaline, and to 
have a thick inner wall. The anther idia can be plainly seen, even in mature speci- 
mens, attached to the outside of the oogonia, and connected with the oospores by a 
thick, short, colored tube. 

A few oospores were seen which seemed to be abortive. Instead of containing a 
single large oospore, the oogonium contained several small thick-walled yellow 
spheres. 

3. Cystopus Portulacae ( DC.) Lev., in Ann. Sci. Nat., ser. 3, t.YIII (1847), p. 371. Ubedo 

PoBTULAOAE DC. Fl. Franc, vol. II, p. 88; vol. VI, p. 68. [Bot. Gaz., vol. VIII, 
p. 336; SyU., vol. VII, p. 235, No. 795.] 

Conidia and oospores on leaves and capsules of Portulcicciceae June to Octo- 
ber; most abundant in July and August. 

On Portulacea oleracea L. 

1601, June 21, 1889, Manhattan; 1509, July 20, 1886, Manhattan; 1767, on leaves, 
July 27, 1889, Manhattan; M. A. Carleton No. 161, with mature oospores, July, 1886, 
Cloud county; 1515, August 21, 1885, Kinsley, Edwards county; 418, August 31, 1883, 
Manhattan; 1895, on leaves and capsules, with mature oospores, October 15, 1889, 
Manhattan. 

4. Cystopus Trapopogonis (Fers.) Schroeter, in Cohn. Krypt. Flor. Schles., Ill Band 

S. 234, No. 348. Uredo Candida Pers., var. B. Ubedo Tbapopooi Pers. Syn. Meth. 
Fung., p. 223. Cystopus oubious (Strauss) Lev., in Ann. Sci. Nat., ser. 3, t. VIII. 
Ubedo oubioa Strauss, in Ann. Wetterauer Ges. f. Naturk., vol. II, p. 86; pi. 2, f. 3. 
[Bull. Bussey Inst., vol. I, p. 429; Bot. Gaz., vol. VIII, p. 336; Syll., vol. VII, p. 234, 
No. 793.] 

Conidia and oospores on leaves, stems and inflorescence of Compositae Tttbuli- 
florae June to August, most abundant June and July. 

On Iva ciliata Willd. 

M. A. Carleton No. 158, on leaves and sparingly on inflorescence, August 20, 1886, 

Cloud county. 

On Ambrosia artemisiaefolia L. 

1587, on leaves, June 6, 1889, Manhattan; 1593, on leaves, June 9, 1889, Manhat- 
^an/ 2] 87, on leaves, June, 1887, Manhattan; 1764, oospores, and conidia on leaves, 
J'aJjr 30, 1889, 
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On Ambrosia psilostachya DC. 

E. Bartholomew No. 347, on leaves, oospores matore, Jaly 27, 1889, Rooks connty; 
M. A. Carleton No. 159, on leaves, stems, and inflorescence, oospores abundant and 
mature, August, 1886, Cloud county; 1785, oospores and a few conidia on leaves, Au- 
gust 18, 1889, Manhattan. 

On Ambrosia trifida L. 

1168, on leaves, June 9, 1887, Manhattan. 

5. Cystopus Amaranti (Sohw.) Berkeley, Notices of N. A. Fungi, No. 571 in Qrev., vol. 
Ill, p. 58. Caoma (Ubbdo) Amabanthi Schw. Syn. Fung. Am. Bor., p. 292, No. 
2858. Cystopus Amabantaoeabum Zalewski, in Bot. Centralb., XY Band, S. 228. 
Cystopus Bliti, Auct. p.p. [Bull. Bussey Inst., vol. I, p. 429; Bot. Gaz., vol. 
VIII, p. 335; Syll., vol. VII, p. 235, No. 797.] 

Conidia and oospores on leaves of Amarantaceae Mblj to September, most 
abundant June and July. 

On Amarantus albus L. 

1605, June 9, 1889, Manhattan. 

On Amarantus blitoides Wats. 

1602, May 26, 1889, Manhattan ; 1592, June 8, 1889, Manhattan ; 1603, June 10, 1889. 

Manhattan. 

On Amarantiis retroflexus L. 

1589, June 10, 1889, Manhattan ; M. A. Carleton No. 160, June 11, 1886, Cloud county ; 
1541, June 15, 1886, Manhattan; 1622, oospores abundant, mature, June 29, 1889, Man- 
hattan; 962, oospores mature and very abundant, conidia very scarce, July 8, 1887, 
Manhattan; 1511, oospores mature, abundant, conidia wanting, July 8, 1887, Man- 
hattan; 962a, oospores mature, conidia very scarce, July 9, 1887, Manhattan; 1514, 
July 18, 1887, Mound City, Linn county; 1769, July 27, 1889, Manhattan; 426, July 
31, 1883, Manhattan; 1660, August 2, 1888, Manhattan; 1874, with mature oospores^ 
September 8, 1889, Manhattan. 

I have fdllowed Zalewski * in separating this species from Cystopus Bliti (Biv.) 
De Bary. 

PHYTOPHTHORA De Bary. Researches into the Nature of the Potato Fungus, in 
Journ. Roy. Ag. Soc, second series, vol. XII (1876), pp. 239-269. [Bot. Gaz., vol. 
VIII, p. 309; Syll., vol. VII, p. 287.] 

Mycelium growing in and killing the cells of the host, furnished with but few 
if any haustoria; conidiophores usually sparingly branched. Conidia at first 
acrogenous, then produced on the sides of the conidiophores ; ovate, papillate at 
the apex, producing zoospores. Oospores globose, epispore rather smooth, 
brown. 

Phytophthora infestans (Mont.) De Bary, Researches into the Nature of the Potato 
Fungus, in Journ. Roy. Ag. Soc, second series, vol. XII (1876), pp. 239-269. 
BoTBTTis INFESTANS Mout. Mem. 1' Inst., 1845, p. 118; Syll., p. 302. [Bull. Bussey 
Inst, vol. I, p. 426; Bot. Gaz., vol. VIII, p. 809; Syll., vol. VII, p. 287, No. 802.] 

This species, the cause of "Potato Rot," has not, to my knowledge, been col- 
lected within the limits of Kansas by any mycologist. It is, however, reported 
from lowa,^ and in the Annual Rep. of the Dept. of Agriculture for 1888: Rep. 
of the Chief of the Sec. of Veg. Path. A map showing the distribution of the 

* Bot. Centralbl. 1. c. 

t Bull, from the Bot. Dept. of the Iowa Ag. Coll., Uft^-, BwW.'^oA ltwa.\.\i^\ia5c».^l^^\..^ShA\..^'^'"^'6^ 
State Univ. of Iowa. (1888). 
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"Potato Bot" reports its occnrrence in the soothem and northern portions of 
Kansas. It also gives the potato crop as injured to the extent of to 7 per cent, 
by the Bot. It is therefore very probable that this species occurs in the State. 

8CLER08P0RA Schroeter, in Cohn Krypt. Flora Schles., Ill Band, S. 236. Pksoho- 
SPOBA Sobg. ScLKXOSPOBA Schroeter. InHedw.,YoL VIII (1879), pp. 83-87. [SylL* 
vol. VII, p. 238.] 

Conidiophores erect, famished with few branches; conidia ovate, emitting the 
zoospores through an apical papilla. Oospores globose, with a very thick, many* 
layered, brown, epispore. 

6. Sclerospora graminicola (Sacc.) Schroeter, in Cohn. Krypt Flora Schles., HI Band, 

S. 236, No. 3.52. Pbotomtoes obaminicola Sacc. Fungi Veneti Novi vei Critici, ser. 
v., No. 91, in Nuovo Gior. Bot. Ital., voL VIII (1876), p. 172; Mycothecia Veneta 
No. 496. UsTiLAOO (f) Ubbahi Magnus, in Verhandl. der Bot. Ver. der Provinz 
Brandenburg, 1878, p. 52. Pebonospoba Sktabia Passerini, in Grevillea, vol. VTI 
(1878), p. 99. Pebonospoba obaminicola Saccardo, in Michelia, No. VIII, p. 586. 
[Bat. Gaz., vol. IX, p. 39; SyU., vol. VII, p. 238, No. 804.] 

Oospores and conidia (?) on leaves and inflorescence of Gramineae August. 

On Setaria Ilalica L. ( New Golden Wonder Millet.) 

1772, oospores alone, on leaves and inflorescences, August 17, 1889, Manhattan; 
1871, oospores and seemingly a few conidia, though no conidiophores could be seen, 
on leaves and inflorescence, August 24, 1889, Manhattan. 

On Setaria Ilalica Kth., var. Oermanica. ( Hungarian Grass.) 

1872, oospores only, on leaves and inflorescence, August 24, 1889, Manhattan. 
This species did considerable damage to a plot of New Golden Wonder Millet and 
some Hungarian Grass mixed with it, on the Kan. State Ag. ColL farm. 

PLASMOPARA Schroeter, in Cohn. Krypt. Flor. Schles., Ill Band, S. 236. [SyU., vol. 
VII, p. 239.] Basidiophoba Roze &. Cornu. Gilletia Sacc. & Pen£. Pebonos- 
poba § ZoospoBiPABAE and § Plasmatopabae De Bary. 

Mycelium thick, furnished with minute, simple vesiculose or ovate haustoria; 
conidiophores erect, sparingly [usually pinnately,] branched; conidia mostly 
papillate; oospores globose, epispore, light brown, smooth. 

7. Plasmopara Geranii (Peck) Berl. & De Toni, in Sacc. Syll., vol. VII, p. 242, No. 811. 
Pebonospoba Gebanii Peck. 28th Rep. N. Y. State Mus., p. 63. Pebonospoba 
NivEA Ung., var. Gebanii Farlow, in Bull. Bussey Inst., vol. I, p. 426; [Bot. Gaz., 
vol. VIII, p. 311.] 

On leaves of Geraniaceae May. 

On Geranium Carolinianum L. 
M. A. Carleton No. 97, May 11, 1888, Wichita, Sedgwick county. 

8. Plasmopara viticola ( B. & C.) Berl. <k De Toni, in Sacc. Syll., vol. VII, p. 239, No. 806. 
Pebonospoba yitioola B. & C. Grev., vol. Ill, p. 109. Pebonospoba vitioola 
( B. & C.) De By. Ann. Sci. Nat., ser. 4, t. XX, p. 165. Botbytis viticola B. & C. 
(name only). [Ball. Bussey Inst., vol. I, p. 427; Bot. Gaz., vol. VIII, p. 309.] 

On stems and leaves of Ampelidaceae Jane to October, most abundant from 
July to October, rather common. 

On "Pearl" grape {Vitis sp. cult.). 
460, on leaves, Aagust 16, 1883, Manhattan. 
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On Vitis riparia Mx. 

1528, on leaves and stems, Jnne 10, 1886, Manhattan; 1569, on leaves, July 7, 1887, 
Monnd City, Linn connty; 1800, on leaves, September 1, 1889, Manhattan; 678, on 
leaves, October 4, 1884, Manhattan {Phoma ustulatum B. &, G. also occurs on the same 
leaves); M. A. Carleton No. 38, on leaves, October 9, 1887, Cloud county. 

Note. — During the last week of August, 1889, the experimental vineyard of the 
Kansas State Agricultural College, at Manhattan, was examined for Plasmopara 
viticola. Thinking that the result might be of value as showing which varieties were 
most affected, * I have given the horticultural name of the variety, the species from 
which it is derived, according to the ^'Bushberg Catalogue" for 1883, and also the 
estimated damage on a scale of 100, in figures immediately following the name of the 
variety. 

Varieties derived irova. Vitis oestivalis Mx. On leaves. 

1808. Eumelan (15). August 31. 

1807. Lenoir (10). August 31. 

Varieties derived from Vitis Labrusca L. On leaves. 
1838. Catawba (20). August 29. 
1837. Concord (20). August 29. 

1831. Cottage (15). August 31. 

1835. Creveling (30). August 29. 

1836. Diana (30). August 29. 
1834. Dracut Amber (8). August 29. 

1832. Eaton's Seedling (20). August 31. 

1833. Early Victor (8). August 29. 

1813. Hartford Prolific (2), oospores mature, scarce. August 31. 

1816. lona (10), oospores immature. August 31. 

1817. Isabella (10), oospores mature, very scarce. August 31. 

1814. Ives (1), oospores scarce. August 31. 

1810. Lady (20), oospores very scarce. August 31. 

1818. Martha (6). August 31. 

1812. Mason's Seedling (30). August 31. 

1811. Maxatawney (10). August 31. 
1866. Miles (10). August 31. 

1828. Norfolk (8). August 31. 

1820. Perkins (10), oospores immature. August 31. 
1827. Pocklington (10). August 31. 

1830. Prentiss (16), oospores mature. August 31. 

1826. Rebecca (20). August 31. 

1821. Venango (5), oospores nearly mature. August 31. 
1825. Vergennes (15). August 31. 

1822. Worden's Seedling (16). August 31. 
1824. Wyoming Red (15). August 31. 

Hybbid Vabieties. — On leaves. 

1844. Agawam, (5). August 29. 

1849. Amber Queen (10). August 31. 

1854. Amminia (10). August 29. 

1861. August Giant (5). August 29. 

1843. Beauty (16). August 29. 

* The following varieties were not attacked by Plcwmopara : 
Bacchus. Clinton. Duchess. Empire SiaLt. Goethe. NoTloiCsVa. Svnv-u^j. ^,,.~- 

Barry. OynihUina. Elvira. Qazdle. Herbert. Peter V?y\\*. VJUlex % Yt^wv-t. 
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1889. Black Eagle (1). Angast 29. 

1867. Brant (1), oospores matare, scarce. August 31. 

1841. Brighton (26). August 29. 
1809. Centennial (20). August 31. 

1863. Croton (20), oospores nearly mature, scarce. August 29. 

1842. Delaware (40). August 29. 
1903. Downing (20). September 6. 

1868. El Dorado (1). August 31. 
1806. Etta (25). August 31. 
1840. Eva (8). August 29. 

1862. Faith (10). August 29. 

1860. Grein's Golden (15). August 29. 

1851. Highland (25). August 31. 

1804. Humboldt (15). August 31. 
1846. Iowa Excelsior (20). August 31. 

1815. Jefferson (20), oospores mature, very scarce. August 31. 

1802. Marion (20). August 31. 
1855. Massasoit (25). August 31. 

1859. Merrimac (1). August 31. 

1805. Montefiore (15). August 31. 

1866. Missouri Reissling (10), oospores very scarce. August 31. 

1866. Moyer (25). August 31. 

1863. Naomi (40). August 31. 

1803. Noah (6). August 31. 

1819. Niagara (16), oospores mature, very scarce. August 31. 

1868. Potter^s Sweet (16), oospores mature, scarce. August 31. 

1801. Pearl (8). August 31. 

1852. Salem (6). August 31. 

1860. Triumph (10). August 31. 

1829. • Walter (25), oospores mature, scarce. August 31. 

1848. Wilder (10). August 31. 

1823. Woodruff Red (8), oospores mature, scarce. August 31. 

Vabietibs of DOUBTruii OBioiN. — On leaves. 

1846. Jessica (8). August 31. 

1847. Lindly (60). August 31. 

1867. Moore's Diamond (26). August 31. 

1864. Rochester (40). August 31. 

9. Plasmopara australis (Speg.) Swingle. Pebonospoba austbalis Speg. Fungi Ar- 
gentini, Pugillus IV., p. 36, (reprinted in Trelease Prelim. List, Wise. Par. Fungi, 
p. 6.) Pebonospoba siotioola Trelease in Farlow Enum. of the Per. of the U. S., 
in Bot. Gaz., vol. VIII, p. 331. [Syll. VII, p. 260, Nos. 870 and 871.] 

Oospores and conidia on leaves of Cucurhitaceae June to September; most 
common in June and July. 

On Echinocystis lobata T. and Gr. 
1564, September 25, 1887, Manhattan; 1655, July 1, 1889, Manhattan. 

On Sicyos angulatvs L. 
M. A. Carleton No. 124, June 2, 1888, Cloud county; 1615, June 15, 1884, Manhat- 
in; 1501, oospores rather immature, very scarce. They were seen in considerable 
imbers in one small spot in one of the oldest leaves examined. They were nearly 
'lorleaa (from immaturity ?j, globose, 35-40]Lt diam., epiapoxe t\mi,app«i.xerLV\^ ^xxioo>2t^ 
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wall of oogouinm thin, nearly smooth, closely fitting the oospore, June 20, 1884, 
Manhattan; 1583, June 24, 1887, Manhattan; 1656, July 1, 1889, Manhattan; July 18, 
1887, Mound City, Linn county; 1766, August 6, 1889, Manhattan; 466 and 467, Au- 
gust 20, 1883, Manhattan; (Exs. Rabh. Wint. Fungi Europaei, No. 3276a, August 28, 
1883, Manhattan); 1648, August 28, 1887, Manhattan; M. A. Carleton No. 162, Sep- 
tember 16, 1884, Manhattan. 

This species is undoubtedly a good Plasmopard. The branching of the oonidia- 
phores is of the common pinnate type; the oospores are light-colored with a smooth 
exospore, and the conidia, according to Trelease,* are furnished "with an apical 
papilla, hence probably germinating by zoospores." 

10. Plasmopara Halstedii ( Farlow) Berl. & DeToni, in Sacc. Syll., vol. YII, p. 242, No. 810. 
Pebonospoba Halstedii Farlow, Notes on Some Species in the Third and Elev- 
enth Centuries of Ellis's North American Fungi, in Proc. Am. Acad, of Arts and 
Sci., vol. XVIII, p. 72. [Bot. Gaz., vol. VIII, p. 310.] 

Oosporef and conidia on leaves of Compositae Tuhuliflorae May to August and 
October; most abundant May to July. Very common. 

On Vernonia Baldwinii Torr. 
543, June 5, 1884, Manhattan. 

On Eupatorium ageratoides L. f. 
1793, August 1, 1889, Manhattan. 

On Silphium integrifolium Mx. 
1591, with immature oospores, June 9, 1889, Manhattan; 1621, June 28, 1889, Man- 
hattan; 1763, July 20, 1889, Manhattan; 525, July 23, 1886, Manhattan; (Exs. Fungi 
Europaei No. 3279, August, 1884, Manhattan); 606, August 5, 1884, Manhattan; 1790, 
August 11, 1889, Manhattan; 1768, with mature oospores, August 12, 1889, Manhat- 
tan; 1788, with a few mature oospores, August 21, 1889, Manhattan; 1898, with nearly 
mature oospores, September 26, 1889, Manhattan. 

On Ambrosia artemisiaefolia L. 
1559, June 2, 1887, Manhattan; 1604, June 14, 1889, Manhattan; 1627, June 30, 

1887, Manhattan. 

On Ambrosia psilostachya DC. 

1641, July 2, 1889, Manhattan; 1798, July 10, 1889, Manhattan; E.Bartholomew 
No. 348, July 27, 1889, Rooks county; 1773, August 5, 1889, Manhattan. 

On Ambrosia trifida L. 
1594, April 23, 1889, Manhattan; M. A. Carleton No. 99, May 11, 1888, Wichita, 
Sedgwick county, 1526, May 26, 1886, Manhattan; 1670, May 28, 1887, Manhattan; 
533, May, 1884, Manhattan; M. A. Carleton No. 996, June 1, 1888, Cloud county; 1670, 
oospores immature, June 1, 1889, Stockdale, Riley county; 1585, June 9, 1889, Man- 
hattan; (Exs. N. A. F. No. 1403d, June, 1884, Manhattan); M. A. Carleton No. 163, 
June 19, 1886, Cloud county; 1662, July 5, 1884, Manhattan; 1897, September 26, 
1889, Manhattan. 

On Helianthus annuus L. (Cultivated Sunflower). 
1797, July 10, 1889, Manhattan. 

On Helianthus grosse-serratus Martens. 
1638, May 22, 1889, Manhattan; 1796, with a few mature oospores, May, 1889, St. 
George, Pottawatomie county. 

♦Preliminarj List of the Par. Fungi of Wise, in Ttftiia.^ift^i. kft«A. ^t\. K.t\& ^w^ ^aXX-.^-sO^.^x, 
1881-84, 
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On Helianthus doronieoides Lam. 
522, May 25, 1884, Manhattan (Exs. Fangi Enropaei No. 3278, N. A. F. No. liOSc, 
both collected May, 1884, Manhattan); 1524, Jnly 27, 1886, Manhattan. 

On Helianthus tracheliifoliiis Willd. 
1584, Aagast, 1886, Manhattan; 1581, October 4, 1884, Manhattan; 1900, Septem- 
ber 26, 1889, Manhattan. 

On Bidens frondosa L. 

963, Jnly 1, 1887, Manhattan; 1899, September 1, 1889, Manhattan. 

On Bidens connata MdhL 

964, July 11, 1887, Manhattan. 

This is probably our most abundant species. Though so common, no oospores 
have been found except on Silphium integrifolium Mx. ( Nos. 1591, 1768, 1788, and 
1898), and Ambrosia tHJlda L. (No. 1670). 

11. Plasmopara sp. Pkbonospoba Kbllbbhani Ell. &. Halsted pro ^m., in Ellis & 
Everhart North American Fungi, No. 2201. 

Oospores and conidia on leaves of Compositae TvJbuliflorae June to August. 

On Iva Xanthiifolia Nutt. 
904, June, 1887, Manhattan; ( Exs. N. A. F. No. 2201, June, 1887, Manhattan) ; 1647, 
August 20, 1887, Manhattan; 1666, July 4, 1889, Manhattan; B. D. Halsted No. — , with 
abundant oospores in the folds or ridges, July (?), 1887, Manhattan. 

This species has not yet been published, but seems to be a Plasmopara allied to 
P, entospora, from which it differs in having shorter fasciculate conidiophores and 
almost sessile conidia, which are smaller than in BOva.fi forms of P. entospora. It is a 
very abundant and curious species, as yet little understood. 

BREMIA Regel, in Bot. Zeit., 1843, p. 665. [Syll., vol. VII, p. 243.] 

Mycelium furnished with vesiculiform or simple clavate haustoria. Conidio- 
phores many times dichotomously branched, branches umbellate, the ultimate 
ones ending in a clavate or conical body from which radiate 2-8 short, subulate- 
conical sterigmatia. Conidia globose, depressed papillate at the apex. Oospores 
globose, minute; epispore slightly roughened, yellowish or dusky. 

12. Bremia Lactucae, Regel, in Bot. Zeit. 1843, p. 665, t. 3, fig. B. Pkbonospoba oan- 

OLiFOBMis (Berk.) DeBy. Ann. Sci. Nat., Ser. 4., t. XX, p. 108. Botbytis gan- 

OLiONiFOBMis Berk., in Journ. Hort. Soc, Lond., vol. I, p. 31, t. 4, fig. 25. [Bull. Bus- 

sey Inst, vol. I, p. 427; Bot. Gaz., vol. VIII, p. 313; Syll., vol. VII, p. 244, No. 816.] 

On leaves of Compositae Ligulifiorae May to July; most abundant May and 
June. 

On LactiLca Canadensis L. 

1609, May 23, 1889, Manhattan; 1500, May 25, 1885, Manhattan; 1661, June 5, 1884, 
Manhattan; 1623, June 23, 1889, Manhattan; 1648, July 3, 1889, Manhattan; 1902, 
October 23, 1889, Burlingame, Osage county. 

PERONOSPORA Corda, Icones Fung., vol. I, p. 20. [Bull. Bussey Inst., vol. I, p. 426; 
Bot. Gaz., vol. VIII, p. 309; Syll., vol. VII, p. 244.] Mycelium furnished with fili- 
form or branching haustoria. Conidiophores solitary or fasciculate, arising 
through stomata of the host plant, cylindrical, many times dichotomously 
branched, terminal branches mostly acute, incurved or uncinate-subulate. Co- 
nidia ovate or elliptical, destitute of an apical papilla, germinating by a lateral 
tube. 

§ Calothecae DeBary. [Syll. VII, p. 246.] Oospores with a verrucose or re- 
ticulate folded epispore. Mycelium mostly furnished with round, tubular, 
Alifornif branching haustoria. 
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13. Peronospora Viciae (Berk.) DeBary, in Ann. Soi. Nat., Ser. 4, t. XX, p. 112. Botbttis 
YioiAB Berk., in Journ. Hort. Soo., Lond., vol. I, p. 81, t. 4, fig. 23. [SylL, vol. YII, 
p. 246, No. 819.] 

Gonidia and oospores on leaves of Leguminosae Papilionaceae, May and June. 

On Vicia Americana Muhl., var. Linearis^ Wats. 

1565, (coll. by Mr. E. C. Coburn,) May 17, 1888, Zeandale, Riley county; M. A. 
Garleton No. 109, oospores mature, June 4, 1888, Cloud county. 

14. Peronospora Arenariae(Berk.)Tul., in Compt. rend. Acad. des. Sci., t. XXXVIII (1854). 
BoTBYTis Abenabiae Berk., in Journ. Hort. Soc, Lond., vol. I, p. 81, t. 4, fig. 22; 
in Ann. and Mag. Nat. Hist., Ser. 2, vol. VII. 

Var. macrospora Farlow, in Bot. Gaz., vol. IX, p. 38. 
On leaves of Caryophylleae November. Rare. 

On Silene antirrhina L. 

1130, on under sides of leaves of seedling plants, November 10, 1887, Manhattan. 

The identification of this specimen is somewhat doubtful, as no oospores could 
be found. The conidiophores seemed quite different from those of P. alsinearum, 
but I had no specimens of P. arenariae for comparison. 

15. Peronospora Lini Sohroeter, in Bericht iiber die Thatigk. der bot. Sect, der Schles. 
Ges., J. 1866, S. 36.* Pebonospoba Lini E. & K., in Journal of Mycology, vol. Ill, 
p. 126. 

On leaves and stems of Lineae^ August. 

On lAnum sulcatum Riddell. 

1077, August 20, 1887, Manhattan. 

Since no oospores have been found in the Kansas specimens, it is not certain 
that P. Lini E. & K. is a synonym of Sohroeter 's species. At any rate, the name 
Peronospora Lini E. & K. cannot stand. The species seems to be very rare at Man- 
hattan, specimens having been found but once. 

16. Peronospora Arthuri Farlow, in Bot. Gaz., vol. VIII, p. 315. [SylL, vol. VII, p. 248, 
No. 826.] 

On leaves of Onagrariae April and May and December; most common in April. 

On CEnothera biennis L. 

737, June, 1886, Manhattan; (Exs. Fungi Gallici exsiccati No. 3373, June 10, 1886, 

Manhattan.) 

On CEnothera sinuata L. 

1663, April 16 and 20, 1888, Manhattan; 1546, April 21, 1888, Manhattan; 1566, 
May 14, 1888, Manhattan; (Exs. Kansas Fungi No. 12, May 14, 1888, Manhattan); 
1647, oospores just forming (?), May 16, 1888, Manhattan; 1544, May, 1888, Man- 
hattan; 1134, December 6, 1887, Manhattan. 

On CEnothera speciosa Nutt. 
1652, July 4, 1889, Manhattan. 

On Gaura paroiflora Dougl. 
M. A. Garleton No. 92, May 22, 1888, Cloud county; 1646, May 26, 1888, Manhattan. 

^According to Just. Bot. Jahresb., Jahrg. (1875) p. 179 and p. 251, where the following description is 
given : 

Peronospora (Oalothecae) Lini Schroter. ConidientrSger sparrig dichotom verzweigt^ EndS&t.^ 
pfriemlich. Ck)nldien 18-20:13. Oosporen 22-26 Mik.DutcVimeaaw. ^^\%^qt \ss\V \y\v^'fe^a^^:v^2^^^ 
genetzter Zeicbnung.—Auf Linum ca/Aar<icum.— Baden. 
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17. Peronospora Oxybaphi E. <fe E., in Journal of Mycology, vol. I, p. 2. [Syll., vol. 
VII, p. 248, No. 829.] 

Gonidia and oospores, on leaves of Nyctagineae May to Jnly; most common 

in June. 

On Oxyhaphus Nyctagineus Sweet. 

1761, May, 1886, Manhattan; 1508, May 23, 1886, Manhattan; 1614, May 23, 1889, 
Manhattan; 539, May 25, 1885, Manhattan; 1527, May 31, 1884, Zeandale, Riley 
oonnty; 1562, Jane 13, 1888, Manhattan; 1619, oospores nearly mature, June 23 and 
24, 1889, Manhattan; 1620, June 29, 1889, Manhattan; (Exs. N. A. F. No. 1418, June, 
1884, Manhattan); 1651, July 4, 1889, Zeandale, Riley county. 

The conidia of this species germinate by a lateral tube, which is short, thick, and 
rarely branched. 

§ Leiothecae Schroet., in Cohn. Krypt. Flora, Schles. III., S. 243 ( Parasiticae and 
Eflfusae DeBy.) [Syll., "VII, p. 249.] Oospores sub-globose, epispore nearly 
smooth, sometimes folded. Mycelium mostly as in § Calothecae, 

A Parasiticae wall of oogonium thick and rigid; oospore with a thin wall. 

18. Peronospora Corydalis DeBary, in Ann. Sci. Nat., Ser. 4, t. XX, p. 107. Hedw. 1864, 
No. 9, p. 134. [Bot. Gaz., vol. VIII, p. 329; Syll., vol. VII, p. 329, No. 834.] 

Gonidia and oospores on leaves, stems, and inflorescence of Pumaria^eaef Feb- 
ruary and April and May; most abundant in April. 

On Corydalis aurea Willd., var. occidentalis Englm. 
1582, on leaves, Feb. 3, 1889, Manhattan; 1575, on leaves, April 21, 1889, Manhat- 
tan; 1643, with mature oospores, on leaves and stems, April 22, 1888, Manhattan; 
(Exs. Kansas Fungi No. 13, with oospores, April, 1888, Manhattan); 1567, on leaves, 
stems and inflorescence. May 1, 1888, Manhattan; 1568, on leaves and stems. May 2, 
1888, Manhattan; 517, on leaves. May 10, 1884, Manhattan; 1607, with mature 
oospores, on leaves and stems. May 14, 1889, Manhattan. 

19. Peronospora parasitica (Pers.) Fries, Summa Veg. Scand., sec. pos., p. 493. 
BoTBTTis PABASiTiOA Pcrs. Obs. Mycol. I, p. 96, t. 5, fig. 6. [Bull. Bussey Inst., 
vol. I, p. 428; Bot. Gaz., vol. VIII, p. 313; Syll., vol. VII, p. 249, No. 830.] 

Gonidia and oospores, on leaves, stems and inflorescence of Cruciferae, April 
to July, and December; most common May. 

On Draba Caroliniana Walt. 
1661, on leaves, April 1, 1888, Manhattan; 1513, on leaves, April 6, 1888, Manhat- 
tan; 1554, on leaves, April 22, 1888, Manhattan; 1553, on leaves, stems, and capsules, 
April 25, 1888, Manhattan; 1543 (coll. Miss May Varney), on stems and leaves. May 
3, 1889, Manhattan; 1577, on leaves, stems, and capsules, May 9, 1888, Manhattan; 
1512a, on lower leaves. May 9, 1888, Manhattan {Cystopus candidus No. 1512 also oc- 
curs on the leaves of the same plants); 611, with immature oospores, on leaves. May 
10, 1884, Manhattan; 1552, on leaves, stems, and capsules. May 13, 1888, Manhattan. 

On Sisymbrium canescens Nutt. 
1533a, on leaves, April 25, 1889, Manhattan {Cystopus candidus No. 1633 also oc- 
curs on same leaves); M. A. Garleton, No. 66, on leaves and stems, April 28, 1888, 
Gloud county; M. A. Garleton No. 80, on leaves, stems, and capsules, May 16, 1888, 
Wichita, Sedgwick county; M. A. Garleton No. 806, on stems and inflorescence. May 
22, 1888, Gloud county; 736, on leaves, stems, and capsules, June 6, 1884, Manhattan; 
1579, on leaves, December 23, 1888, Manhattan. 

On Lepidium intermedium Gr. 
J^SS, on leaves, April 4, 1889, Manhattan; 1519, on leaves, k^T\\b,\^^^^^^^D^^^- 



TWENTY'FIBST ANNUAL MEETING, 11 

tan {Gystopus candidus No. 1518 also occurs on the same leaves); 1581, on leaves, 
April 5, 1889, Manhattan; 1551, on leaves, April 14, 1889, St. George, Pottawatomie 
connty; 1582, on leaves, April 17, 1889, Manhattan; 1611, on leaves and stems. May 
29, 1889, Manhattan; E. Bartholomew No. 292, on leaves, stems, and capsules. May 
29, 1889, Rooks county; 755, on leaves, June 1, 1885, Manhattan; 1612, on leaves and 
stems, June 3, 1889, Manhattan; 1658, on capsules and stems, July 6, 1889, Man- 
hattan. 

On Lepidium Virginicum L. 

1560, on leaves and stems, May 13, 1888. 

This very abundant species is quite sensitive to moisture when brought into a dry 
room; the conidiophores rapidly twist 1-4 times around, and the oonidia fall off and 
collapse. No mature oospores have as yet been found. 

20. Peronospora Potentillae De Bary, in Ann. Soi. Nat., ser. 4, t. XX, p. 120. [Bot. Gaz., 
vol. VIII, p. 814; Syll., vol. VII, p. 253, No. 842.] 

On leaves of Roaaceae June, not common. 

On Geum album Gmelin. 
1637, June 20, 1889, Manhattan; 1895, July 14, 1889, Manhattan. 

On Poteniilla Norvegica L. 
1571, June 17, 1888, Manhattan. 

In Sacc. Syll. 1. c, Berlese and De Toni put this species in the effusae, but accord- 
ing to Farlow, Bot. Gaz. 1. c, it should be in the parasitae. It is much more com- 
mon on Poteniilla than on Geum. 

21. Peronospora Cynoglossi Burrill, in litt.; N. A. F., No. 2206. (Name only.) 

** Conidiophores slender, about 6 to 8 times dichotomously branched, widely 
spreading, mostly somewhat flexuose; oonidia subglobose to elliptical, with an 
apical papilla, pale violet, 13-19 by 15-24//; oogonia thick-walled, brown, 40-50//; 
oospores with thick, smooth, light-brown walls, 25-30//. Forming (on Cyno- 
glossum) large, prominent, indefinite patches on the under surface of leaves, of 
which the upper surface is yellowish, becoming dark-brown." 

(Occurs on Cynoglossum officinale L., Illinois.] 

Var. (?) Echinospermi Swingle, nov. var. Not causing definite spots, usually occu- 
pying nearly all of the upper leaves and also the stems of the plants attacked, 
forming a rather dense, dusky coating on the affected leaves; conidiophores very 
abundant, arising singly, or more often in groups of from 2 to 5, through the 
stomata, hyaline, erect, 4-6 times sub-dichotomously branched, but almost always 
with one branch much stouter and more erect than the other, 240-414// (mostly 
276-400//) long, 8-12// (mostly 9-11//) diam. at base, the unbranched basal portion 
188-330// (mostly 200-280//) long, sub-cylindrical tapering gradually above, sud- 
denly somewhat narrowed at the base, sometimes slightly inflated just above 
the narrowed base, branches short, stout, divergent, primary ramifications 2-5 
(mostly 3-4) times branched with only a short unbranched portion, ultimate 
branches short (5-16//), rather stout, acute, straight or slightly curved, usually in 
unequal pairs arising nearly at right-angles, the smaller one often curving back 
slightly, the penultimate and ante-penultimate branches often somewhat curved, 
sub-squarrose; conidia at first light-colored, oval or elliptical, when mature oval, 
sub-globose, or rarely globose or elliptical, dusky or dull-brownish, very obtuse 
at both ends, not papillate, 21-84xl5-80/«, mostly 23-83x17-28//, very soon decidu- 
ous, wall thin, smooth, contents homogeneous or sparingly and irregularly gran- 
ular; oospores not seen. 

On leaves and stems of Boragineae June. 
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On Echinospemvum Redowskii Lehm., yar. cupulatum Gr. 
E. Bartholomew No. 320, Jane 5, 1889, Rooks county. 

Peronospora Cynoglossi Bnrrill is readily distinguished from P. Myosotidis De 
Bary and P. Asperuginis Schroeter, both of which occnr on Boragineae, by the oospores 
having a smooth epispore, and the wall of the oogonium being thick. P. Myosotidis 
De Bary is said to have the eplspore marked with reticulate ridges, and P. Asper- 
uginis Schroeter has a warty epispore. The conidiophores of P. Cynoglossi Bur rill, 
in N. A. F., 2206, (on Cynoglosswn Virginicum, Tunnel Hill, Ills., May, 1882, A. B. 
Seymour,) are more rigid; the conidia are more violet and more clearly papillate 
than P. Myosotidis De Bary, in F. Eu. No. 572, (in Myosotidis intermediae foliis, 
Friburgi Brisgavorum, Aprilli, 1862, leg. De Bary.) 

The Kansas specimen on Echinospemum, collected by Mr. E. Bartholomew, I have 
called P. Cynoglossi Burrill, var. (?) Echinospermi Swingle. This form may very 
likely prove to be new, but as no oospores have been found, the question cannot 
now be settled. Dr. Burrill (in letter) thinks the Kansas specimens are a form of 
his P. Cynoglossi. The conidiophores are, however, much less branched and more 
rigid; the conidia much larger and not papillate, though not much different in color. 
It is to be hoped that oospores of this interesting form can be found. Measure- 
ments of this form are given below : 

MEASUREMENTS OF PERONOSPORA CYNOGLOSSI BURRILL, VAR. (?) ECHINOSPERMI 

SWINGLE, ALL GIVEN IN ^'s. 



100 Conidia.* 



xl5 
21 xl5 
21 xl8 

21 x20 
21ixl9 

22 xl8j 
22 x22 

22 x22 

23 xl8 
23 x20 
23 x21 
23 x22^ 

23 x23 
23ixl8 

24 xl7 
24 xl7 
24 x20 
24 x20 
24 x22 
24 x23 

24 x23^ 
26 xl9 

25 x22 

25 x23 

26 x23i 



25 x24 

26 x24 
26 x24 

25 x24 

26 x26 
26 x20 
26 x21 

26 x22i 
26ix26 

27 x21 
27 x22 
27 x22i 
27 x23 
27 x23 
27 x23 
27 x23 
27 x23 
27 x23 
27 x24 
27 x24 

27 x24i 
27ix22j 
27ix22i 

28 xl8 
28 x21i 



28 x22 
28 x23 
28 x24 
28 x24^ 

28 x28 
28ix22j 
28ix25 

29 x2H 
29 x22i 
29 x23 
29 x28 
29 x23 
29 x24 
29 x24 
29 x26 
29 x26 
29 x26 

29 x28 

30 x22 
30 x23 
30 x23 
80 x24 
30 x25 
30 x25} 
80 x27 



30 x28 
81 x23 

31 x23 
31 x23 
31 x28j 
81 x24 

81 x26 
31 x25 
31 x26 

31 x26 

32 x23i 
32 x24 

82 x24 
32 x25 
32 x25 
32 x26 

32 x28 
32^x23 

33 x26i 

33 x27 
38ix20 
33ix30 

34 x26 
34 x27 
34 x27j 



25 CONIDIOPHOBES.f 



Total 
height. 



240 
255 
261 
270 
270 
276 
294 
800 
306 
316 
321 
324 
327 
336 
348 
360 
360 
366 
370 
376 
378 
390 
399 
400 
414 



Length 

of un^ 

branched 

bcual 

portion. 



174 
183 
195 
210 
219 
196 
226 
225 
262 
201 
234 
240 
243 
261 
270 
243 
282 
270 
279 
273 
270 
310 
330 
333 
324 



Length 
o/flrst 
branc/i. 



36 
74 
66 
54 
45 
78 
48 
38 
69 
49 
68 
78 
54 
60 
60 
87 
42 
76 
87 
81 
62 
76 
61 
81 
67 



Number of 

times 
branched.X 



3-4 
4-6 

4 
4-6 
3-4 

4 
3-4 
3-4 
2-6 
4-5 

4 
4-5 
3-5 

4 
3-5 
5-6 
3-5 
4-6 
4-6 
5-6 
4-5 

5 
4-6 
4-5 
4-5 



Diam' 
eter at 
base. 



9 

8i 
10 
10 

9 

9 
11 

ni 

lOi 

9i 
lOi 
10 

8i 
lOi 

8 

8i 
12 

9 

9 
12 

9 

9i 

9i 
Hi 



* Measured from dried specimens moistened with dilute Potassium hydrate, with eyepiece micro- 
meter having divisions of a value of 1/u,. f Measured from same slide as the conidia, with an eyepiece 
micrometer having divisions of a value of S/u. :( When two figures are given in this column, the first 
gives the number of bifurcations found by counting up the first branch of the conidiophore, and the 
second the number obtained by counting up the main stem of the conidiophore to the extreme tip. 
Rarely the number of branches was the same in both, and then only one number is given. 
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b Effusae, wall of oogonium thin, wrinkled at maturity; exospore thin, nsnally, 
with a few irregular folds. 

22. PeronosporaTrifoliorum DeBary, in Ann. Sci. Nat., ser. 4, t. XX, p. 117. Hedw., 1864, 
No. 9, p. 137. [Bot. Gaz., vol. VIII, p. 329; Syll., VII, p. 262, No. 841.] 

Gonidia and oospores on leaves of Leguminosae Papilionaceae May and June. 

On Astragalus Canadensis L. 

1624, with abundant nearly mature oospores. May 18, 1886, Manhattan; 1625, 
June 20, 1884, Manhattan. 

On Astragalus lotiflorus Hook. 

1606, June 18, 1888, Manhattan; 1628, June 29, 1889, Manhattan; 937, June 30, 
1887, Manhattan; 1787, August 18, 1889, Manhattan. 

It may be that the form on Astragalus lotiflorus is not the same as on ^. Cana- 
densis, as no oospores were found on the former. The conidiophores and oonidia, 
however, appear identical in both. 

The oospores are quite different from those of P. Viciae, being almost smooth. 

23. Peronospora leptosperma DeBary, in Ann. Sci. Nat., ser. 4, t. XX, p. 121. Hedw. 
1864, No. 9, p. 139. [Bot. Gaz., vol. VIII, p. 331; Syll., vol. VII, p. 264, No. 847.] 

Oonidia and oospores on leaves of Compositae Tuhuliflorae June and July. 

On Artemisia Ludoviciana Nutt. 

760, June 2, 1886, Manhattan; 1686, with a few nearly mature oospores, June 9, 
1889, Manhattan; 1644, June 20, 1888, Manhattan; 1659, July 6, 1889, Manhattan. 

24. Peronospora alta Fuckel. Fungi Rhenani Ezs., No. 39; Symb. Myc, p. 71. [Bot. 
Gaz., vol. VIII, p. 328; Syll., vol. VII, p. 262, No. 879.] 

Oonidia and oospores on leaves of Plantagineae May and June. 

On Plantago major L. 

1678, May 14, 1887, Manhattan; 1523, May 22, 1886, Manhattan; 766, May.25, 1885. 
Manhattan; 1590, June 9, 1889, Manhattan; 1597, June 18, 1889, Manhattan; 1640, 
with nearly mature oospores, July 2, 1889, Manhattan. 

25. Peronospora Candida Fuckel, Fungi Rhenani Exs., No. 38 (1863); Symb. Myc, p. 71. 
Pebonosfoba ANAOAiiiiiDis Sohroeter, in Rabenh. F. Eu., No. 1744 (1874); Hed- 
wigia 1874, p. 45. Pebonosfoba Andbosaoes Niessl, in Rabenh. F. Eu., No. 1875 
(1874). [Syll., vol. VII, p. 248 No. 828, p. 258 No. 860, p. 260 No. 869.] 

Oonidia and oospores on leaves of Primula^eae March to June; most common 

April and May. 

On Androsace occidentalis Ph. 

1572, on leaves of very young seedlings, March 24, 1889, Manhattan; 1649, on 
seedlings, March 31, 1889, Manhattan; 1664, with abundant nearly mature oospores, 
April 6,1889, Manhattan; 1557, with oospores, April 16, 1888, Manhattan; 1555, with 
mature oospores, April 22, 1888, Manhattan; (Kansas Fungi No. 41), 1556; 1656, with 
very abundant mature oospores, June 22, 1888, Manhattan ; 1673, on very small seed- 
lings, December 24, 1888, Manhattan. 

This abundant Kansas species seems to be the same as Fuckel's P. Candida, 
though I have no authentic specimens of it for comparison. It is, according to 
specimens in F. Eu., the same as P. Anagallidis Schroeter, of which Schroeter him- 
self, in Just's Bot. Jahresb., 2 Jahrg. (1874), p. 209, says *'wohl identisch mit Per, 
cand, Fuckel." It is the same as P. Candida Fuckel in Roum. F. Sel. Exs., No. 4868, 
which is on Anagallis coerulea, and is evidently the same as P. AnaqallidiA^ ^q.V2ix.^^- 
ter. It also agrees fairly well with W. G. Smit\i'a f^^\xt^ oi P. CaudAAaVoL'^Nsa ^-^^x- 
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doner's Chronicle, vol. XXV, new series p. 695, (fig. 125.) Our species is certainly- 
NiessPs P. Androsdcea according to F. En., No. 8880. I have examined P. Anagallidis 
Schroeter, in Rabenh. F. En., Nos. 1744 and 1745, and P. Androsaces Niessl., in Rabenh 
Wint. F. En., No. 8380, and think they are certainly the same species as P. Androsaces 
Niessl., in Kell. & Sw. Kansas Fungi, No. 41. The conidiophores of the Kansas speci- 
men are slightly stouter and perhaps less branched, and the conidia are slightly 
larger than in the European specimens mentioned. The oospores are larger but of 
the same character. The following measurements are given to show the differences 
between the specimens examined. The conidia in all are oval, ovate, or more rarely, 
sub-globose, and are slightly dusky. The oospores of all have a very thick, irregular 
epispore and thin oogonia, which collapse, probably adding to the apparent thick- 
ness of the epispore. The endospore (?) is somewhat variable in thickness. In 
optical section the oospores appear angular in most cases, but are sometimes nearly 
smooth. It should, I think, be placed in the sub-section Effvsae, 

MEASUREMENTS.* 



PeRONOSPORA AMDROSACR.S, F. Ec. 


338D.t 


Peronospoba Anagallidis, F. Eu 

AND 1745. g 


. 1744 J 




Oospores 


Oospores 


Thick- 
ness of 




Oospores 


Oospores 


Thick- 
ness of 


Conidia. 


including 


without the 


Conidia. 


wUh 


without 




epispore. 


epispore. 


spore.{?) 

1 
3 i 


1 


epispore. 


epispore. 


«por«.(?) 


20xl4i 


36x31 


27x26 


18x14 


33x31 


25x24 


2 


20xl4i 


36x83 


26x25 


3 


20x15 


36x33 


26x26 


2 


20x15 


37x86 


27x26i 


3 


20x16 


36x34 


21x21 


1* 


20x15 


39x32 


26x26 


3 


20x16 


36x36 


25x24 


2* 


20x16 


39x34 


29x27 


3 


21x16 


38x34 


23x22 


2 


21x18 


42x35 


24x23 


3 


21x16 


39x38 


29x26i 


11 


22xl5i 


42x38 


27x26 


3 


21x16 


40x37 


24x23 


2* 


22xl6i 


42x39 


27x27 


3 


21x17 


41x40 


26x24 


li 


22x17 


45x42 


28x27 


3 


22x17 


42x35 


23x21 


H 


23x18 


48x44 


27x26 


4 


24x18 


45x36 


24x24 


2 



PERONOSPORA ANDROSACES, KaN. FuNG. 41. || 



Peronospra Candida, Roumeouerb Fungi 
Selecti, Exs. No. 4858.1[ 





Oospores 


Oospores 


Thick- 
ness of 
endo- 




Oospores 


Oospwes 


Thick- 
ness of 


Conidia. 


wUh 


without 


Conidia. 


including 


without the 




epispore. 


epispore. 


spore.{t) 




epispore. 


epispore. 


spore.{'{) 


21x15 


36x36 


27x26 


2 


21x16 


27x27 


20 xl9 


2i 


21x16 


40x39 


31x30 


3 


21x18 


30x27 


21ix20 


H 


21x16 


41x38 


32x29 


21 


22xl6i 


32x30 


21 x20 


2 


22x18 


41x39 


33x30 


2i 


22x17 


35x30 


22 x2L 


2 


23x17 


42x34 


33x31 


3 


23x17 


35x32 


24 x23 


21 


23x18 


42x36 


30x29 


2i 


23x17 


36x32 


29 x25 


2* 


24x16 


42x37 


27x27 


3 


23x17 


36x33 


23 x22 


2 


24x21 


42x38 


30x29 


2i 


24x181 


38x36 


25 x25 


31 


25x18 


45x42 


30x30 


2 


25xl7i 


40x35 


24 x23 


21 


25x19 


48x45 


33x32 


21 


26x19 


40x40 


28 x28 


3 



* The conidia were in all cases mounted in very dilute KHO, and the oospores were mounted in water. 
The mpasurements were made with an eyepiece micrometer having divisions of a value of S/a. 

t"Suecia: prope Upsala. In foliis vivis Androsaces septentrionalis L., Mai, 1884, leg. C. J. Johan- 



>> 



son. 

X [Oospores] "Auf Anaggallis coerulea Schrb. Auf einem Acker bei Rastatt, im October und No- 
vember, 1873. Dr. Schroter." 

HConidia] "An der untern Fl£che lebender Blotter der Anagallis coerulea Schreb. Am Fusse 
der Weinherge hinter Unterissdorf bei Eisleben (Prov. Sachsen), August, 1873, leg. Johannes Kunze." 
/ ''On j4ndrosaee occidentalis Pb. Manhattan, Kansas, April 22, 1888." 

f'Sur Jea fenilleB vivanta de V Anagalis caerulea. Dans un ioBsfe d%ft&%Ci\a% «». liwOciQiv. V^«.\xV«^«r 
ronne.) Ete 1888: CA. J^burcade." 
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'26. Peronospora grisea Unger, in Bot. Zeit. 1847, p. 815. Botbytis gbisea Unger, Die 
Exam theme der Pflanzen, S. 172 (1833). [Bot. Gaz., vol. VIII, p. 330; Syll., vol. 
VII, p. 266, No. 852.] 

On leaves of Scrophulariaceae May; not common. 

On Veronica peregrina L. 

1549, May 13, 1888, Manhattan. 

27. Peronospora Hedeomae Eell. & Sw. n. sp. Not cadsing definite spots, usually occu- 
pying nearly all of the lower leaves of the plant (or portion of the plant) attacked, 
forming a rather sparse, dusky layer on the under surface of the leaves, or more 
rarely on the stems or floral-bracts. Conidiophores hyaline, erect, 4-9, mostly 
5-8, times dichotomously branched, but almost always with somewhat unequal 
branches, 160-466// long, mostly 225-890//; 6-12//, mostly 8-11// diameter at base. 
The unbranched basal portion 80-240//, mostly about 100-200// long, nearly cylin- 
drical or tapering above, abruptly narrowed at the base, sometimes once or even 
twice inflated at a short distance from the base; branches long, rather stout, 
somewhat spreading, primary ramifications straight, unbranched for a consider- 
able distance; ultimate branches short (6-12//), thick, sub-acute, slightly curved 
or straight, usually in unequal pairs arising nearly at right angles to each other, 
never forcipate; the penultimate and ante-penultimate branches often curved so 
as to be nearly parallel for some distance. Gonidia at first globose hyaline, but 
when mature fuscous, obovate or obovate-elliptical, sometimes elliptical or oval, 
usually more acute at the base; not papillate, 21-32x13-22//, mostly 24-30x14-17//, 
very early deciduous; wall very thin, smooth, contents homogeneous. Oospores 
globose or sub-oval, nearly hyaline or of a slightly yellowish color, 22 J-31// diam., 
mostly 25-29// diam.; epispore rather thin (2^-3//), smooth, often marked with 
rather short hyaline elevations, contents finely and evenly granular, sometimes 
with a large central gutta; oogonia large, usually somewhat oval, 30-50x27-86//, 
mostly 33-46x30-35//, not fitting the oospores closely. 

Oospores and conidia on leaves and stems of Labiateae February and May to 
June; most abundant in May. 

On Hedeoma hispida Ph. 

1676, on leaves, February 3, 1889, Manhattan; 1648, on leaves and stems, with 
young oospores, May 4, 1888, Manhattan; 1610, on leaves and stems, with a few 
oospores, May 18,1889, Manhattan; 1650, on leaves and stems, with mature oospores, 
May 20, 1888, Manhattan; 1671, on leaves and stems, with immature oospores, May 
20, 1889, Manhattan; 1613, on leaves and stems, with mature oospores. May 22, 1889, 
Manhattan; 1596, on leaves, with mature oospores, June 6, 1889, Manhattan; 1636, 
on leaves and stems, with a few oospores, June 18, 1868, Manhattan. 

This species is rather abundant on plants about Manhattan. The diseased plants 
are stunted and become yellowish-green, or sometimes reddish-green. The afiiicted 
leaves finally turn black, and usually fall to the ground, leaving the stems bare. It 
differs from Peronospora Lamii and P. Swinglei in the shape and size of the conidia, 
and from P. Swinglei in having much smaller oospores. It differs from P. Lophanthi 
in having stouter conidiophores, without forcipate tips, in the shape and size of the 
conidia, and in color of the oospores. All attempts to induce germination of the 
conidia failed. 

—6 
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MEASUREMENTS, all given in /ui's. 



25 CONIDIOPHORES.f 



100 CONIDIA.* 



Total 
height. 



21 x20 

22 xl4 
22 xl4 
22 xl5 

22 xl6i 

23 xl6 
23 xl6 

23 xl6 
23ixl5 
23ixl6 

24 xl4 
24 xl4 
24 xl4i 
24 xl4i 
24 xl6 
24 xl6 

24 xl7 
24ixl4 
26 xl4 
26 xl4 

25 xl4 

26 xl6 

25 xl6 

26 xl6 
25 xl6 



I 



26 xl5i 

25 xl5i 

26 xl6 
26 xl6 
26 xl7 

25 xl7 

26 ullh 
26^x14" 
26 xl5 
26 xl5 
26 xl5 
26 xl5 
26 xl5 
26 xl5i j 
26 xl6 
26 xl6 
26 xl7 

26 xl7 
26^x16 
26ixl6 
26ixl6 
26kl6 
26ixl6 
26.^x19 

27 xl3 



27 xl4 
27 xl5 
27 xl6 
27 xl5 
27 xl6 
27 xl6 
27 xl6 
27 xl6 
27 xl6i 
27 xl7 
27 xl7 

27 xl7 
27jxl5 
27ixl6^ 

28 xl5 
28 xl5 
28 xl7j 
28 xl9 
28 x20 
28 x20 
28ixl6 
281x16+ 
28^x161 
28ixl7i 
28^x19 



29 xl5 
29 xl5l 
29 xl5i 
29 xl7 
29 xl7 
29 xl7 
29 xl9 

29 x20 
29jxl8 

30 xlo 
30 xl5 
30 xl6 
30 xl6 
30 xl6 
30 xl7} 
30 xl8 
30 xl8 

30 x21 
xl4 
xl6 

31 xl7 

32 xl6 
xl7 
xl9 
x22 



31 
31 



32 
32 
32 



160 
210 
210 
225 
226 
240 
240 
245 
270 
282 
290 
300 
310 
315 
320 
330 
345 
350 
376 
390 
390 
395 
405 
435 
465 



Length 
of un- 

branched 
basal 

portion. 

120 
80 
106 
110 
150 
120 
140 
150 
120 
166 
130 
130 
195 
120 
190 
159 
180 
200 
190 
190 
240 
240 
180 
240 
240 



j Length Number of 
\ of first times 

branch. \ branched,X 



I 



100 
75 




80 



5-6 



105 

110 

95 



6-6 
6-7 
4-5 



136 



6-8 



Diam- 
eter at 
base. 



8 
11 



110 1 
136 ' 


6-7 

6-7 ; 

1 .- 


12 

8 




115 1 

1 


6-7 


9 


. 


225 


8-9 ! 


10 


' 



* Measured from fresh specimens with an eyepiece micrometer having divisions of a value of 2iju,. 
t Measured from same material and with the same micrometer as the Conidia. ^ See foot-note on 
page 78. 

25 Oospores.* 



Diameter 
oospore. 


Thickness 
of wall. 


Dmmeter oogonia. 


Diameter oospore. 


Thickness 
of wall. 


Diameter 
oogonia. 


23x22+ 


2h 


33x27 


26+X25 


2+ 


33x30 


24x23 


n 


42x33 


26+X26+ 


3 


36x34 


25x25 


2i 


39x34 


27 x26 


2i 


30x27 


26x24 


3 


38x30 


27 x26 


3 


40x35 


26x25 


2} 


34x30 


27 x26 


2i 


50x27 


26x26 


2+ 


36x33 


27 x27 


3 


38x33 


26x25 


2h 


36x34 


28 x26i 


2+ 


47x36 


26x25 


24- 


37x33 


29 x27 


2i 


36x32 


26x25 


2\ 


38x33 


29 x27 


2+ 


40x36 


26x26 


2+ 


38x34 


30 x27 


2J 


60x36 


26x26 


2i 


40x34 


30 x30 


2h 


42x34 


26x26 


3 


34x32 


31 x30 


2+ 


46x36 


26x26 


2} 


• 40x36 









'Measured from fresh specimens with an eyepiece micrometer having divisions of a value of 2i/u,. 

28. Peronospora Swinglei E. & K., in Joarnal of Mycology, vol. Ill, p. 126. 
CoDidia and oospores on leaves and stems of Labiateae May and June. 

On Salvia Lanceolata Willd. 
Iff IS, with nearly mature oospores, on leaves and stema, "M.a.^ ^^,\%%'^,"^«xvVk»AA.«Q.\ 
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1542, (Coll. F. A. Wangh,) on leaves, June 14, 1887, MoPherson county; 1617, with 
mature oospores, on leaves and stems, June 10, 1889, Manhattan; 910, June, 1887, 
Manhattan ; (Exs. N. A. F., No. 2203, June, 1887, Manhattan) ; E. Bartholomew No. 383, 
on leaves, June 17, 1889, Rooks county; 1663, June 29, 1889, Manhattan; 1771, on 
leaves, August 14, 1889, Manhattan; 1774, on leaves, August 28, 1889, Manhattan {Cer- 
cospora Salvias Kell. & Sw., often occurs on same leaves). 

I have compared this species with a specimen of Peronospora Lamii (Al. Br.) De 
By., on Lamium purpureum from Kreiger, Fungi Sazonici No. 195, sent to me by 
Mr. J. B. Ellis. The conidia in this specimen were very like those of P. Swinglei, 
but were not quite so dark colored. The conidiophores were more slender and more 
flexuose above; the ultimate branches were somewhat longer and narrower. The 
oospores were very scarce, but the few seen were much like those of P. Swinglei^ ex- 
cept in size, being much smaller (about 25-33//). 

The oospores of P. Swinglei are globose or slightly oval, at first hyaline, but when 
mature dusky brown, variable in size, 29-45// diam., mostly 33-39// diam., wall rather 
thin, 2-4//, irregularly roughened, often with several low ridges, contents irregularly 
granular; oogonia somewhat larger that the oospore, thin-walled, hyaline, collaps- 
ing, about 40-55// diam. 

It may very possibly be that P. Swinglei is only a synonym of P. Lamii, but until 
I have examined more specimens I cannot decide. 

29. Peronospora Effusa (Grev.) Rabenh. Klotz Herb. Viv. Myc, No. 1880. Botbttis 
EPiPHTiiLA (?) Pers. Myc. Eur., p. 36 (1822); Spobotbiohum fabinosum (?) Link, 
Spec. Pt. I, p. 6 (1824); Botbttis effusa Greville, Flora Edinensis, p. 468 (1824); 
Botbttis fabinosa Fries, Syst. Myc, vol. Ill, p. 404 (1829); Pebonospoba fabi- 
NOSA Fries, Sum. Veg. Scand., p. 493 (1849) ; Monospobium Chenopodii Schlect.. 
Bot. Zeit. 1852, p. 619; Pebonospoba Chenopodii Gasp. Bot. Zeit. 1854, p. 565. 
[Bull. Bussey Inst., vol. I, p. 426; Bot. Gaz., vol. VIII, p. 327; Syll., vol. VII, p. 256, 
No. 854.] 

On leaves of Ghenopodiacea^ May and June. 

On Chenopodium album L., var. viride, 

762, May 23, 1885, Manhattan; 895, May 28, 1887, Manhattan; E. Bartholomew 
No. 299, May 30, 1889, Rooks county; 1588, June 9, 1889, Manhattan; M. A. Carleton 
No. 52, June 16, 1887, Cloud county. 

Mr, Bartholomew states that although it is more common on the variety viride of 
Chenopodium albums he has also seen it on the species, but did not collect any speci- 
mens. 

Fries gives Botrytis epiphylla Pers. as a synonym of his B, farinosa, in Syst. Myc, 
vol. Ill, both on page 404 and in the index, on the strength of specimens, though, as 
he states, Persoon's description is faulty. Streinz, in Nomenclator Fungorum, p. 161, 
also gives Botrytis epiphylla Pers. as a synonym of B. farinosa, and does not indicate 
any doubt. Saccardo, in Syll., vol. IV, p. 118, says, after the description of Botrytis 
epiphylla Pers.: "An Peronospora effusa (Grev.) De Bary ?" There can be no doubt 
that Botrytis farinosa Fr. is the same as Botrytis effusa Grev., but if Persoon's name 
is used, it has priority of Greville's name by two years. The only fault in Persoon's 
description is that he says, "stipite simplice brevissimo," which could not be true 
unless he had stunted or broken specimens, which might have been the case. 

30. Peronospora Rumicis Corda, Icones Fung. I, p. 20, t. 5, fig. 273. Pebonospoba 
EFFUSA (Grev.) Rabenh., var. Poltooni Thiim. Fungi Austriaci Exs. Nos. 942 and 
836. Pebonospoba Poltgoni Thiim., in Verhandlungen der K. K. ZoQ\fts^,-^^\.. 
Gesell. in Wien, 1874. [Bot. Gaz., vol. V 111, p. ^21-, ^^\\., noV^Y^, ^.^V\^^^^ 

854.] 

On leaves of Polygonaceae, July. Rare. 
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On Polygonum dumetorum L., var. scandens Or. 
1639, July 1, 1889, Manhattan; 1654, July 4, 1889, Zeandale, Riley county. 

A comparison of Peronospora Rumicis Gorda in Rabenhorst Fangi Earopaei, Nob. 
988 and 2677, with Peronospora Polygoni Thum. in Ellis's North Am. Fnn^i, No. 1409, 
and with specimens from Iowa and Kansas, showed that there were no constant dif- 
ferences between Gorda's P. Rumicis and Thiimen's P. Polygoni, Specimens on 
Polygonum aviculare, collected by Mr. A. S. Hitchcock, at Iowa Gity, Iowa, were 
almost exactly like Fungi Europaei, No. 988, on Rumex cusetosella from Germany. 
In Syll., vol. VII, p. 262, and Sohroeter's Krypt. Flora Schles. Ill, p. 252, Peronospora 
Rumicis Gorda is said to occur on species of Polygonum, 

31. Peronospora Euphorbiae Fnckel, Fungi Rhenani Exs. No. 40; Symb. Myc, p. 71. 
[Bot. Gaz., vol. VIII, p. 330; Syll., vol. VII, p. 257, No. 856.] 

Gonidia and oospores on leaves, stems and inflorescences of Euphorhiaceae, 
August and September. 

On Euphorbia glyptosperma Englm. 

1873, with abundant mature oospores, on leaves, stems, and inflorescences, August 
14, 1889, Manhattan; 1762, with nearly mature oospores, on leaves, stems, and in- 
florescences, August 18, 1889j Manhattan; 1667, with immature oospores, on leaves, 
stems, and inflorescences, August 19, 1889, St. George, Pottawatomie county. 

On Euphorbia hypericifolia L. 

1787, on leaves, August 11, 1889, Manhattan; 1791, on leaves, stems, and inflo- 
rescences, September 3, 1889, Manhattan. 

On Euphorbia m,aculata L. 

1770, on leaves, August 10, 1889, Manhattan; 1794, with nearly mature oospores, 
on leaves, stems, and inflorescences, August 18, 1889, Manhattan ; 1786, with abun- 
dant immature oospores, on leaves, stems, and inflorescences, August 19, 1889, St. 
George, Pottawatomie county; 1645, on leaves, stems, and inflorescences, September 

9, 1887, Manhattan. 

On Euphorbia serpens HBE. 

1869, on leaves, stems, and inflorescences, August 14, 1889, Manhattan; 1795, with 
immature oospores, on leaves, stems, and inflorescences, September 1, 1889, Manhat- 
tan; 1870, with abundant nearly mature oospores, but no conidia, on leaves, stems, 
and inflorescences, September 16, 1889, Manhattan. 

This species is very abundant at Manhattan, and causes a distortion of the ends 
of the branches, which become of a yellowish color. This is, perhaps, our latest 
species to appear, as it has never been found until August. 

c. Species of uncertain section, whose oospores are unknown. 

32. Peronospora Sordida Berkeley, in Ann. Mag. Nat. Hist., 3d ser., vol. VII, p. 449. 
[Bot. Gaz., vol. VIII, p. 333; Syll., vol. VII, p. 262, No. 881.] 

On leaves of Scrophularia^eae, May to September, and December. 

On Scrophularia nodosa L. 

562, May 15, 1885, Manhattan; 1663, June 25, 1884, Manhattan; 1642, July 2, 1889, 
Manhattan; 1789, August 11, 1889, Manhattan; 1799, September 1, 1889, Manhattan; 
IPOJ, September 26, 1889, Manhattan; 1608, Deoembex 1, 1888, Manhattan. 
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INDEX TO HOST PLANTS. 



[Obs, Br. indicates Bremia^ Cy. CystoptLS, Per. Peronospora, PI. Plasmopara, Sol. 
Sclerospora, The reference after each abbreviation of the generic name is to the 
serial number of the species in the list.] 



Amarantus Cy. 5 

albus Cy. 5 

blltoides Cy. 5 

retroflexus Cy, 5 

Ambrosia Cy. 4, PI. 10 

aitemisiaefolia Cy. 4, PI. 10 

psilostachya Cy. 4, PI. 10 

trlfida Cy.4, PI. 10 

Androsace Per. 24 

occldentalis Per. 25 

Artemisia Per. 23 

Ludoviciana Per. 23 

Astragalus Per. 22 

Canadensis Per. 22 

lotiflorus Per. 22 

Bidens PI. 10 

connata PI. 10 

frondosa PI. 10 

Brassica Cy. 1 

nigra Cy. 1 

Capsella Cy. 1 

Bursa-pastoris Cy. 1 

Chenopodium Per. 29 

album, var. viride Per. 29 

Corydalis Per. 18 

aurea, var. occldentalis Per. 18 

Draba Cy. 1, Per. 19 

Caroliniapa Cy. 1, Per. 19 

Echinocystis PI. 9 

lobata.. PI. 9 

Echinospermum Per. 21 

Redowskii, var. cupulatum Per. 21 

Eupatorium PI. 10 

ageratoides PI. 10 

Euphorbia Per. 31 

glyptosperma Per. 31 

hypericifolia Per. 31 

maculata Per. 31 

serpens Per. 31 

Gaura Per. 16 

parviflora Per. 16 

Geranium PI. 7 

Carollnianum ....PI. 7 

Geum Per. 20 

album Per. 20 

Hedeoma Per. 27 

hispida Per. 27 

Helianthus PI. 10 

annuus PI. 10 

grosse-serratus PI. 10 

doronicoides PI. 10 

tracheliifjlius. PI. 10 

Ipomoea Cy. 2 

hederacea Cy. 2 

lacuuosa Cy. 2 

leptophylla Cy. 2 



pandurata Cy. 2 

Iva , Cy. 4, PI. 11 

ciliata Cy. 4 

xanthiifolia PI. 11 

Latuca Br. 12 

Canadensis Br. 12 

Lepidium Cy. 1, Per. 19 

Intermedium Cy. 1, Per. 19 

Virginicum Cy. 1, Per. 19 

Linum Per. 15 

sulcatum Per. 15 

Nasturtium Cy. 1 

Armoracia Cy. 1 

sessiliflorum Cy. 1 

(Enothera Per. 16 

biennis Per. 16 

sinuata Per. 16 

speciosa ; Per. 16 

Oxybaphus Per. 17 

nyctagineus Per. 17 

Portulaca Cy. 3 

oleracea Cy. 3 

Potentilla Per. 20 

Norvegica Per. 20 

Plantago Per. 24 

major Per. 24 

Polygonum Per. 30 

dumetorum, var. scandens Per. 30 

Kaphanus Cy. 1 

sativus ..Cy. 1 

Salvia Per. 28 

lanceolata Per. 28 

Scrophularia Per. 32 

nodosa Per. 32 

Setaria Scl. 6 

Italica .\..Scl. 6 

Italica, var. Germanica Scl. 6 

Sicyos PI. 9 

angulatus PI. 9 

Silene... Per. 14 

antirrhina Per. 14 

Silphium PI. 10 

integrifolium PI. 10 

Sisymbrium Cy. 1, Per. 19 

canescens Cy. 1, Per. 19 

officinale Cy. 1 

Vernonia PI. 10 

Baldwinii PI. 10 

Veronica Per. 26 

peregrina Per. 26 

Vicia Per. 13 

Americana, var. liuearis Per. 13 

Vitis PI. 8 

riparia PI. 8 

sp. cult* PI. 8 



♦ Varieties.— These are arranged alphabeticaWy , and give Vtv TpaT%Ti\\i<iA% V\vfe ^was^^'b ora. "a.'sRs^ft^ ^"^ 
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LIST OF FAMILIES OF HOST PLANTS. 

[Obs. The numbers and abbreviations indicate the same as in the preceding 

index. Bentham & Hooker's "Genera Plantarnm'* is followed for the sequence 

and names of the families.] 

Fumariaceae Per. 18 

Cruciferae Cy.l, Per. 19 

Caryophylleae Per. 14 

Portulacaceae Cy. 3 

Llneae Per. 15 

Geraniaceae PI. 7 

Ampilidaceae PI. 8 

Leguminosae ( Papilionaceae) Per. 13, 22 

Kosaceae Per. 20 

Onagrariae Per. 16 

Cucurbitacese PI. 9 

Compositae ( Tubuliflorae) Cy. 4, PI. 10, 11, Per. 23 

Compositae (Liguliflorae) Br. 12 

Primulaceae , v Per. 25 

Boragineae Per. 21 

Convolvulaceae '. Cy. 2 

Scrophulariaceae Per. 26, 32 

Labiateae Per. 27, 28 

Plantagineae Per. 24 

Nyctagineae Per. 16 

Amarautaceae Cy. 5 

Chenopodiaceae Per. 29 

Polygonaceae Per. 30 

Euphorbiaceae Per. 31 

GramiDeae Scl. 6 

INDEX TO THE GENERA AND SPECIES OF PERONOSPORACEAE. 

[Obs. The number in parentheses refers to the serial number of the species, and 

the open number to the page. The names reduced to synonyms in this paper are 

given in italics.'] 

Bbemia Regel 74 

Lactucae Regel (12), 74 

Cystopus Leveille 66 

Amaranti (Schw.) Berkeley (5), 69 

Amarantacearum Zalewski (Cystopus Amaranti) 69 

candidus (Pers.) Lev (1), 66 

S:;:ls™™CTspigJ<<'>'«p-ip»°'-»«-p»°<>"--) « 

Ipomoeae-pandurunae (Schw.) Stevs. & Sw (2), 67 

Portulacae ( DC.) Lev (3), 68 

Trapopogonis (Pers.) Schroet (4), 68 

100, and also the origin ; sest. indicating that the variety was derived from VUis lestivalis, Labr. from 
Vitis Lahrusca, while bybr. means a hybrid and doubt, means doubtful. 

Agawam (5) hybr. FaUh (10) hybr. Missouri Reisling (10) hybr. 

Amber Queen (10) hybr. Grein^s Golden (15) hybr. Moyer (15) hybr. 

Amminia (10) hybr. Hartford Prolific (2) Labr. Naomi (40) hybr. 

August Giant (5) hybr. Highland (25) hybr. Noah (5) hybr. 

Beauty (15) hybr. Humboldt (15) hybr. Norfolk (8)'liabr. 

Black Eagle (1) hybr. lona (10) Labr. Niagara (15) hybr. 

Brant (1) hybr. Jowa Excelsior (20) hybr. Pearl (8) hybr. 

Brighton (25) hybr. Isabella (10) Labr. Perkins (10) Labr. 

Catawba (20) Labr. Ives (1) Labr. Pocklington (10) Labr. 

Centennial (20) hybr. Jefferson (20) hybr. Potter*s Sweet (15) hybr. 

Concord (20) Labr. Jessica (8) doubt. Prentiss (15) Labr. 

Creveling (30) Labr. Lady (20) Labr. Rebecca (20) Labr. 

Croton (20) hybr. Lenoir (10) rest. Rochester (40) doubt. 

Delaware (40) hybr. Lindly (50) doubt. Salem (5) hybr. 

Diana (30) Labr. Marion (20) hyl»r. Triumph (10) hybr. 

Downing (40) hybr. Martha (5) Labr. Venango (5) Labr. 

Dracut Amber (8) Labr. Mason'' s Seedling (30) Labr. Vergennes (15) Labr. 

Early Victor (8) Labr. Massasoit (25) hybr. Walter (25) hybr. 

.£ii/on's Seedll?iff (20) Labr. Maxntawney (10) Labr. Wilder (10) hybr. 

JS'/I?oraf/o (1) bybr. Merrimnc (1) hybr. Woodruff Red (8) hybr. 

.^/a (25) hybr. Miles (10) Labr. Wordeu's Seedliug aS^YaXiX. 

■^'^^^Jf^ff (15) sest. Moore's Diamond (25) doubt. Wi/omiug Red <,\?>^ \A\iX. 

■^i^a (8J bybr. MorUefiore (15) hybr. 
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Pbbonospora Corda 74 

altaFuckel ; (24), 79 

^S5?2^i?«"^?e»ir'}cP-<'-<»P«>-c-dlda.) 79 

Arenariae Berkeley, var. macrospora Farlow (14), 75 

Arthur! Farlow (16), 75 

-4M*/ra/M Speg. ( Plasmopora Australia) 72 

Candida Fuckel (25), 79 

Corydalis De Bary »....(18), 76 

Cynoglossi Buriill (21), 77 

Cynoglossi var. (?) Echinospermi Swingle 77 

Effusa(Grev.) Rabenh (29), 83 

Euphorbiae Fuckel (31), 84 

griseaUnger (26), 81 

Hedeomae Kell. & Sw (27), 81 

Kellermunii Ell. & Halsted (Plasmopara sp.) 74 

leptosperma De Bary (23), 79 

Lini Schroeter (15), 75 

Lini E. & K. (Peronospora Lini Schroeter) 75 

OxybaphiE.&K ; (17), 75 

parasitica (Pers.) Fries ^ (19), 76 

Polygoni Thtim. (Peronospora Rumicis) 83 

Potentillae De Bary (20), 77 

Rumicis Corda (30), 83 

sordida Berkeley (32), 84 

SwingleiK&K (28), 82 

Trifoliorum De Bary ^ (22), 79 

Viciae( Berkeley) DeBary (13), 74 

Phytophthora DeBary 69 

[infestans (Mont.) DeBary] 69 

Plasmopara Schroeter 70 

Australis ( Speg.) Swingle (9), 72 

Geranii (Peck) Berl. & DeToni (7), 70 

Halstedii (Farlow) Berl. & DeToni (10), 73 

viticola (B. & C.) Berl. & DeToni (8), 70 

sp. (== Peronospora Kellermanii) (11), 74 

ScLEROSPORA Schroeter 70 

graminicola (Sacc.) Schroeter (6), 70 



AN ARTIFICIAL KEY TO THE KANSAS GRASSES. 

BY W. A. KELLERMAN, PH. D., 
State Agricultural College. 



[Descriptions of the species are given under corresponding numbers in "The Native Grasses of 
Kansas," published in the Report of the State Board of Agriculture for the Quarter ending March 31, 
1889.] 

■Spikelets sessile on opposite sides of a jointed, or channeled rachis, forming a simple spike (1). 

Spikelets not as above (5). 

1. Spikelets single at each joint of the rachis (2). 

1. Spikelets 2 or more at each joint of the rachis (3). 

2. Spikelets one-fiowered, partly immersed in the triangular rachis 30 Schedonnardus. 

2. Spikelets many-fiowered, placed edgewise on the rachis 52 Lolium. 

2. Spikelets several-flowered, placed flatwise on the rachis » 53 Agropyrum. 

8. Outer glumes anterior, forming a sort of involucre (4). 

3. Outer glumes none or 1-2 awn-like rudiments 56 Asprella. 

4. All the spikelets perfect and similar 55 Elymus. 

4. Central spikelet of each cluster perfect and sessile, the two lateral short- 

stalked and sterile 54 IIordrum. 

5. Spikelets in a coriaceous, spiny involucre, or bur 7 Cenchrus, 

5. Spikelets capitate; small grasses, creeping or stoloniferous (6). 

5. Spikelets not as above (7). 
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6. Fls. dioecious, staminate fls. in conspicuous spikes; perennial 34 Buchloe. 

6. Fls. perfect (or upper imperfect); an annual creeping grass. 35 Mumboa. 

7. Fls. monoecious in jointed spikes; upper spikeleta staminate sessile ; lower 

splkelets pistillate, and imbedded in the thickened cartilaginous rachis... 1 Tbipsacuh. 

7. Flowers not as above (8). 

8. Fls. crowded in a dense cylindrical spike (d). 

8. Fls. in one-sided spikes or branches of the panicle (19). 

8. Fls. in simple, racemose, spicate, contracted or more or less spreading pani- 

cles (34). 

9. Spike oval, or at most oblong; very dense 10 Phalabis. 

9. Spike cylindrical (10). 

10. Spike very dense and cylindrical (11). 

10. Spike less dense or very loose (12). 

11. Flowering glume with a slender dorsal awn 18 Alopecubus. 

11. Flowering glume destitute of an awn 17 Phleum. 

12. Several bristles below the articulation of the spikelets 6 Setabia. 

12. No bristles below the articulation of the spikelets (13). 

13. Outer glumes long-awned, flowering glumes generally awned 20 Polypogon. 

13. Outer glumes often bristle-pointed, flowering glumes triple-awned 12 Abistida. 

13. Outer glumes not long-awned, flowering glumes not triple-awned (14). 

14. Glumes blunt, acute, or pointed, but not awned (15). 

14. Some of the glumes awned (17). 

15. Spikelets 3-^flowered, compressed 42 KoElebia. 

15. Spikelets 1-flowered, occasionally a rudiment above ' 16). 

16. Lower outer glume longer than the flowering glume 22 Agbostis. 

16. Outer glumes small or nearly as large as the flowering glume 15 Muhlenbbboia. 

17. Spikelets 1-flowered, 6 glumes present, no true palet 11 Amthoxamthum. 

17. Spikelets 1-flowered, but only 4 glumes present (18). 

18. Lower outer glume larger than the flowering glume 22 Agbostis. 

18. Outer glumes small or nearly as large as the flowering glume 15 Muhlenbbboia. 

19. Flowers dioecious, the pistillate in short capitate spikes 34 Buchloe. 

19. Flowers not as above (20). 

20. Glumes (or palets) only two, chartaceous, strongly compressed 9 Leebsia. 

20. Glumes ( including palets) more than two (21). 

21. Spikelets with one perfect flower and two empty, hairy, nearly equal outer 

glumes, with a cup-like or annular swelling of the pedicel just below the 

spikelet 4 Ebiochloa. 

21. Spikelets, etc., not as above (22). 

22. Spikelets with one or more flowers, but only one perfect (23). 

22. Spikelets with two or more perfect flowers (31). 

23. Flowers in indistinctly one-sided spikes or bunches (24). 

23. Flowers in strictly one-sided spikes or clusters (27). 

24. Spikelets solitary at each joint of the slender triangular rachis, and partly 

immersed in an excavation 30 Schedonnabdus. 

24. Spikelets not as above (25). 

25. Stamen 1, palet only 1-nerved, nearly as long as its glume 21 Cinna. 

25. Stamens 2 or 3, palet2-keeled or 2-nerved (26). 

26. Spikelets several-flowered, flowering glumes awnless 33 Leptochloa. 

26. Spikelets with 1 (or rarely 2) perfect flower and a bristle-like rudiment or 

awn-like pedicel 29 Gymnopogon. 

27. Spikelets sessile and remotely alternate on long and filiform branches of the 

panicle, flowers awned 29 Gymnopogon, 

27. Spikelets not as above, flowers awned or awnless (28). 

28. Flowers awned (29). 

28. Flowers awnless (30). 

29. Spikes digitate or fasciculate at the summit of the culm 28 Chlobis. 

29. Spikes DiimerouB In a racemose panicle, or one terminal; spikelets densely 

crowded .XI 'Boxit^UiTik, 
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30. Spikes solitary or paniculate, spreading or deflexed, flattened (80). 

30. Spikes triangular, racemose; spikelets much flattened 27 Spartina. 

30. Spikes racemed, slender, usually numerous 33 Leptochloa. 

31. Spikelets in dense fascicles or glomerate clusters indistinctly or not at all 

one-sided 47 Dactylis. 

31. Spikelets not as above (32). 

32. Spikes digitate at the summit of the culm, (sometimes scattering ones lower 

down); spikelets crowded 32 Eleusine. 

82. Spikes, etc., not as above (33). 

33. Spikelets with 1 (rarely 2) perfect flower and a bristle-like rudiment or awn- 

like pedicel 29 Gymnopogon. 

33. Spikelets not as above, many-flowered, narrow 39 Diplaghme. 

34. Spikelets sessile and remotely alternate on long and filiform branches of the 

panicle, one (or 2) flowered and a bristle-like rudiment or an awn-like 

pedicel 29 Gymnopogon. 

34. Spikelets not as above (35). 

35. Spikelets two-flowered (36). 

35. Spikelets three to many-flowered (41). 

35. Spikelets one-flowered, at least but one flower perfect (52). 

36. Swamp grasses, very tall (7-12 ft.), with long and broad leaves 36 Phraomites. 

36. Not as above (37). 

87. Second glume broadly obovate, not keeled 41 Eatonia. 

37. Second glume not broadly obovate (38). 

38. Flowering glumes with a fine dorsal awn below the middle 25 Desohampsia. 

38. Flowering glumes destitute of awns (39). 

39. Palet about equaling the flowering glume (40). 

39. Palet shorter than its glume, ciliate on keel and apex 43 Melica. 

40. Spikelets usually more than 2-flowered, somewhat compressed 48 Poa. 

40. Spikelets usually one (rarely 2) flowered, not compressed 19 Spoeobolus. 

41. Flowering glumes with a flattish, twisted, bent awn 26 Dantuonia. 

41. Awns absent or not as above (42). 

42. Swamp grasses, very tall (7-12 ft.), with long and broad leaves 36 Phragmites. 

42. Not as above (43). 

43. Spikelets in dense fascicles or glomerate clusters at the ends of the short 

branches of a close, short panicle ^ 46 Dactylis. 

43. Spikelets not as above (44). 

44. Drooping flat spikelets an inch long and nearly half an inch wide 45 Uniola. 

44. Spikelets not as above (45). 

45. Flowering glumes 3 to 5 or many-nerved, more or less involute, the upper 

two or more empty or imperfect 43 Melica. 

45. Flowering glumes 5 to many-nerved, the upper one empty (46). 

45. Flowering glumes 3 or one-nerved (47). 

46. Flowering glumes rigidly membranaceous or subcoriaceous, faintly many- 

nerved, much compressed and keeled ; spikelets many-flowered dioecious, 46 Distichlis. 

46. Flowering glumes 5-7-nerved, often with a few loose or webby hairs at base; 

spikelets somewhat compressed, usually 2-5-flowered 48 Poa. 

46. Flowering glumes obtuse, more or less denticulate at the apex, not keeled 
but rounded on the back, 5 to 9-nerved, the nerves separate and all van- 
ishing before reaching the apex ; spikelets terete or flattish 49 Glyceria. 

46. Flowering glumes narrow, rounded on the back, more or less distinctly 3-5- 

nerved, acute or tapering into a straight awn 50 Festuca. 

46. Flowering glumes rounded on the back or compressed and keeled, 5-9- 

nerved, acute or awned from below the mostly 2-cleft apex, grain adher- 
ing to the palet 51 Bromus. 

47. Second glume broadly obovate, shorter than the spikelet, not keeled, 

3-nerved 41 Eatonia. 

47. Second glume not broadly obovate (48). 

48. Flowering glumes not keeled but rounded on the back, (at least below,) the 

palet broad (49). 
4S. Flowering glumes keeJed (50), 
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49. FloweriDg glumes broadly ovate, rigidly coriaceous, the 3 nerres proiuinent 

and uniting to form a pointed tip, stamens 2 44 Diarrhena. 

49. Flowering glumes not as above, either cuspidate, or 3-toothed or erose;. 

stamens 3 37 Tbiodia. 

50. Spikelets narrow, sessile or nearly so, more or less distant on the long 

branches of the panicle, usually in 2 rows 39 Diplachnb. 

50. Spikelets 3-^flowered, numerous in a dense spike-like cylindrical or inter- 
rupted panicle 42 Koelkria. 

50. Spikelets pedicillate or sessile, but not as above (51). 

51. Spikelets usually many-flowered, palet shorter than the glume, often per- 

sisting after the grain and glume have fallen away 40 Ebagrostis. 

51. Spikelets ovate, 3-5-flowered; palet longer than its glume, of nearly the 

same texture, bidentate, folded lengthwise in the middle and with the 

two keels folded in the opposite direction 38 Rbdfieldia. 

52. Culm with a single, uniform, cylindrical (or oval ) spike or spike-like pan- 

icle (53). 

52. Not as above (58). 

53. Bristles below the spikelets (54). 

53. No bristles present (55). 

54. One or sometimes 2 small scales or bristles below the flower, spike ovoid 10 Phalaris. 

54. (Conspicuous bristles below the spikelets, spike cylindrical 6 Sbtaria. 

55. Flowering glume terminating in a trifid awn, or apparently 3-awned 12 Aristida. 

55. Awns absent or not trifid (56). 

56. Outer glumes long-awned from the apex 20 Polypooon. 

56. Outer glumes acute (57). 

57. Glumes 4, none of them awned 10 Phalaris. 

57. Glumes 6, second pair awned on the back 11 Anthoxanthum. 

58. Outer glumes hairy, a peculiar cup-like or annular swelling of the pedicel 

just below the spikelet 4 Eriochloa. 

58. Not as above (59). 

59. Swamp grasses, 7 to 12 feet tall, leaves very broad and long, panicle large 

terminal 36 Phragmites. 

59. Not as above (60). 

60. Awns trifid, or apparently 3 awns ; 12 Aristida. 

60. Awns absent or not trifid (61). 

€1. Glumes (including palet) only 2; flowers monoecious 8 Zizania. 

61. Glumes (including palet) 6, second pair awned on the back 11 Anthoxanthum. 

61. Glumes (including palet), the normal number (62). 

62. Flowering glume coriaceous, rigid, involute with a simple twisted awn from 

the apex 13 Stipa. 

62. Flowering glume not as above (63). 

63. Spikelets solitary at each joint of the slender triangular rachis of the pan- 

iculate spikes, and partly immersed in an excavation 30 Schedomnardus. 

63. Spikelets not as above (64). 

64. Flowering glume hardened, often with a sharp-pointed and bearded pedicel 

at the base, awn twisted 13 Stipa. 

64. Flowering glume awned, but not as above (65). 

64. Flowering glume not awned (73). 

65. Spikelets sessile and remotely alternate, on long and filiform branches of 

the panicle, each with one, or rarely 2 perfect flowers, and with a bristle- 
like rudiment or an awn-like pedicel 29 Gymnopogon. 

65. Not as above (66). 

Palet ciliate on the apex and keels, lateral nerves of the outer glumes van- 
ishing within the scarious margin ,.43 Melica. 

Palet rigid, broad, stamens 2, grain very large, larger than the flower; 

flowering glume pointed, but not really awned 44 Diarrhena. 

Pslet only one-nerved, stamen one, flowering glume awned near the apex. ..21 Cinna. 
^^aJel not as above (67). 
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67. Flowers in simple or paniculate spikes, spikelets in pairs (one pedicillate) 

in the alternate notches of the rachis 2 Andropogon. 

67. Flowers not as above (69). 

68. Spikelets in a simple racemose panicle, outer glumes minute, the upper 

about half a line long, palet hyaline and bifid at the apex 16 Brachyelytrum. 

68. Not as above (69). 

69. Spikelets one-flowered, with a bristle-like or pedicillate hairy rudiment op- 

posite the palet 28 Calamagrostis. 

69. Not as above (70). 

70. Palet about as long as the flowering glume, and of the same texture 15 Muulenbsrgia. 

70. Palet shorter than the flowering glume, or wanting (71). 

71. Inflorescence in simple or paniculate spikes 2 Andropogon. 

71. Inflorescence paniculate (72). 

72. Spikelets one-flowered, flowering glume awned on the back 22 Agrostis. 

72. Fertile spikelets one-flowered, sessile between two pedicillate sterile spike- 

lets at the end of the slender branches of the panicle 2 Andropogon. 

73. Palet ciliate on the keel and apex, the lateral nerves of the outer glumes 

vanishing within the scarious margin 43 Mblica. 

73. Palet (and glumes) sparingly ciliate, hyaline, glumes with hyaline mar- 
gins 2 Andropogon. 

73. Palet not as above (74). 

74. Lower glume narrow-keeled, the second broadly obovate not keeled, 3- 

nerved, scarious-margined, flowering glumes oblong 41 Eatonia. 

74. Lower glume narrow, the second ovate, 5-nerved, keeled, flowering glumes 

broadly ovate, rigidly coriaceous 44 Diarrhena. 

74. Not as either of the above (75.) 

75. Flowers with a tuft of hairs at base (76). 

75. Flowers destitute of a tuft of hairs (77). 

76. Outer glumes nearly equal, rigid, 5-nerved, palet sulcate between the keels, 24 Ammophila. 

76. Outer glumes unequal, thinly membranaceous, palet 2-toothed 23 Calamagrostis. 

77. The perfect flower of the spikelet closed coriaceous or cartilaginous, stigmas 

usually purple 5 Panicum. 

77. Flower not as above (78). 

78. Palet shorter than the flowering glume, frequently reduced to a small scale 

or wanting, outer glumes nearly equal or the lower rather longer 22 Agrostis. 

78. Palet about equaling the flowering glume, and of the same texture (79). 

79. Flowering glume with a very short usually hairy callus, mucronate or awned, 

outer glumes from small or minute to nearly as large as the flowering 

glume, persistent, sometimes bristle-pointed 15 Muhlenbergia. 

79. Flowering glume destitute of a callus and unawned, outer glumes unequal, 

the lower one shorter, often acute, but really unawned 19 Sporobolus. 

80. Spikelets with one terminal perfect flower, the flowering glume more or less 

concave, becoming indurated, embracing the short palet. which is of the 

same texture 3 Paspalum. 

80. Spikelets with one perfect terminal flower, and usually a second (staminate 
or rudimentary) one below, glume of the terminal flower with its palet 
usually of a coriaceous texture 5 Panicum. 

1. Tbipsacum L. 

a. Spikes 4 to 8 inches long, at the summit and from upper sheaths 1 

1.* Tripsacum dactyloides L.; Gama grass, Sesame grass, 

2. Andropogon L. 

o. Panicle terminal and narrowly oblong (6-12 inches), yellowish or russet 9 

a. Peduncle solitary, bearing a single spike 2 

a. Spikes more numerous (b). 

b. Culms bushy — branched at summit, spikes in thick, leafy clusters 4 

b. Culms, etc., not as above (c). 

*Tbe8pecieB, with corresponding numbers, also deactipUoxia, w% ^\N^vv\\x'''''ToL«i^^\XN'i<5jrt'a.^'e«ft.^'^ 
Kansas," in the Quarterly Report of the State Board oi A.gtVcwW.vxx^^'NiaxOci A*^*^^ • 
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c. Spikes 1 in. loDg, 2 or 3 together, in distant clusters, shorter than bracts ft 

c. Spikes 1-2 inches long, slender, single and scattered, not as aboye^ 3 

e. Spikes in pairs or clustered, or digitate (d). 

d. Stamens 3, spikes digitate, hairs short and sparse 5 

d. Like the above, but glaucous, villous with white or yellowish hairs S 

d, Fert. fl. with 1 stamen, spikes in pairs or fours, hairs long, white, dense 7 

2. Andropogon tener Knnth.; Broom grass. 

8. A, scoparius Mx.; Little Blae Stem, Wood grass, Broom grass. 

4. A, macrourus Mx.; Heavy -topped Broom grass. 

5. A, provincialis Lam.; Big Blae Stem, Broom grass. 

6. A. Hallii Hack.; Hall's Broom grass. 

7. A, saccharoides Swz.; Broom grass. 

8. A, Virginicus L.; Broom grass. 

9. A, nutans L.; Wood grass, Indian grass. Bushy Bine Stem. 

3. PASPAIiUM L. 

a. Spikelets two-rowed (6). 

a. Spikelets four-rowed, dense, orbicular, and obtuse 10 

b. Spikes with a thin and keeled rachls with incurved margins 11 

b. Spikes not as above (c). 

c. Spikelets i line wide, narrowly two-rowed 12 

c. Spikelets over one Hue wide, broadly two-rowed 13 

10. Paspalum virgatum L. 

11. P. fluitans Knnth. ; Marsh Paspalam. 

12. P. aetaceum Mx.; slender Paspalam. 

13. P. loRve Mx.; smooth Paspalum. 

4. EBiooHiiOA H. B. K. 
a. Stem erect, the nodes and stem above pubescent 14 

14. Eriochloa punctata Hamilt. 

5. Panioum L. 

a. Spikes mostly digitate, flat, one-sided (6). 

a. Spikelets imbricate-spiked, panicle simple or comp., often with stiff hairs (c). 

a. Spikelets scattered, in panicles (d). 

b. Spikelets ovoid, about 1 line long, second glume equaling the flower 15 

b. Spikelets oblong, about li lines long, second glume ^ length of flower 16 

c. Panicle dense, spikes 1-3 inches long, more or less compound 81 

c. Panicle slender, its branches simple, the perfect flower less pointed; resembles small and 

smooth forms of the last 82 

d. Panicle small, narrow, branches few, erect (e). 

d. Panicle small but diffuse, oval or oblong (/). * 

d. Panicle larger, oval or oblong {g). 

d. Panicle effuse, branches capillary and much subdivided {J). 

d. Panicle ample and diffuse ; tall grasses (/). 

6. Lvs. 5-10 lines wide, strongly 9-11 nerved, margin scabrous 26 

e. Lvs. erect, narrowly linear, sheaths usually pubescent 30 

/. Spikelets f-1 line long: plant very variable 29 

/. Spikelets li-lj lines long; also variable 28 

g. Velvety-downy all over, except a narrow ring below each node 27 

g. Smooth or hairy, but not as above (A). 

h. Lvs. broadly lanceolate from a cordate base, 3-4 in. long, f-li in. wide 23 

h. Lvs. 4-8 inches long, lanceolate or oblong-lanceolate (t). 

i. Spikelets oval, five-eighths of a line long, culms stout, smooth 26 

i. Spikelets oblong-ovate to obovate, H lines long, culms rigid, leafy to top 24 

J. Panicle i-| length of culm, culm erect or decumbent below (A). 

J. Panicles terminal and lateral, culms decumbent, stout, sheaths flattened 19 

k. Panicles i-| length of plant, much branched, sheaths very hairy 20 

k. Panicle i-i length of plant, very effuse, capillary branches long, sparingly divided 21 

4 Paniclea terminal and lateral (m^. 

: Paniclea terminal only, 6-18 in. long, culm 3-6 ft. high "Kt 
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m. Culms erect, 2-4 ft. high; root perennial (n). 

m. Culms geniculate at the decumbent or procumbent base; annual 19 

-n. Culms stout, much branched above, spikelets racemose, crowded, mostly onesided 18 

n. Culms less stout, apex of spikelets a little curved 17 

15. Pamcum gZa&rum Gand.; smooth Panic grass. 

16. P. sanguinale L.; Grab grass; Finger grass. 

17. P. anceps Mx.; two-edged Panic grass. 

18. P/agrostaides Spreng.; red- top Panic grass. 

19. P. proliferum ItSLjn.; branching Panic grass. 

20. P. capillare L.; Old Witch grass; hair-stalked Panic grass. 

21. P. autumnale Bosc; Antamn Panic grass. 

22. P, virgatum li,; Switch grass. 

23. P. latifolium L.; Broad-leaved Panic grass. 

24. P. clandestinum L.; Panic grass. 

25. P. microcarpon Muhl.; Panic grass. 

26. P. xanthophysum Gr.; Panic grass. 

27. P, viscidum 'Eil,; Panic grass. 

28. P. scoparium Lam. ; Panic grass. 

29. P. dichotomum L.; Panic grass. 

30. P. depauperatum Muhl.; Panic grass. 

31. P. Crus-galli L.; Barnyard grass. 

32. P. colonum L.; Panic grass. 

6. Setabia Beany. 

a. Bristles in clusters, roughened or barbed upwards (6). 

a. Bristles single or in pairs, roughened or barbed downwards 33 

b. Spike tawny yellow, bristles 6-11, perfect flower wrinkled 34 

b. Spike green, bristles few, perfect flower less distinctly wrinkled 35 

33. Setaria verticillata Beauv. ; Fox-tail grass. 

34. 8. glauca Beauv.; Yellow Fox-tail. 

35. jS. viridia Beauv. ; Green Fox-tail, Pigeon grass, Bottle grass. 

7. Genohbus L. 
a. Stems branched and ascending, the fruit a pestiferous bur 36 

36. Cenchrus tribuloides L.; Sand-bur, Hedgehog grass. 

8. ZlZANIA L. 

a. Upper branches of panicle erect pistillate, lower spreading staminate 37 

87. Zizania aquatica L.; Wild Rice, Indian Rice, Water Oats. 

9. Leebsia Swartz. 

a. Spikelets narrowly oblong, somewhat crowded (6). 

a. Spikelets broadly oval, imbricately covering each other 40 

b. Panicle simple, spikelets li lines long, stamens two 38 

b. Panicle diffusely branched, spikelets 2jh-3 lines long, stamens three 39 

38. Leersia Virginica WiWd.; White grass. 

39. L. oryzoides Swz.; Gut grass. White grass. False Rice. 

40. L, lenticularis Mx.; Fly-catch grass. 

10. Phalabis L. 

a. Panicle dense spike-like, oval or oblong (b). 

a. Panicle branched, the clusters open in anthesis 48 

6. Spike oval, culm one to two feet high 41 

b. Spike oblong, 1-2 (or more) inches long, culm taller (fL 

41. Phalaris Canariensis L.; Canary grass. 
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42. P. intermedia Boso.; Sonthern Reed-Canary grass, California Timothy. 

43. P. arundinacea L.; Reed-Canary grass. 

11. Anthoxanthum L. 
a. Culms slender; very sweet-scented in drying 44 

44. Anthoxanthum odoratum L.; Sweet Vernal grass. 

12. Abistida L. 

a. Awns separate to the base, not jointed with the glume (b). 

a. Awns jointed with the glume below their junction 50 

b. Awns very unequal, the elongated middle one bent (c). 

6. Awns all diverging and alike, or lateral ones but little shorter (e). 

c. Outer glumes 9-10 lines long, 3-^nerved 45 

e. Outer glumes 3-4 lines long, carinately 1-nerved (d). 

d. Lateral awns 6-7 lines long, middle one 10-12 lines 47 

d. Awns much shorter: culms much branched throughout 46 

e. Panicle spiked, 10-18 inches long (/). 

e. Panicle loosely few-flowered, at most 6 inches long (g). 

f. Awns mnch longer than the flower, middle one about one inch 52 

/. Awns about the length of the flower, •'» lines or shorter 48 

g. Stems simple, 6-15 inches high, panicle 3-6 inches long, awns long or short, outer glumes 

purplish 49 

g. Stems tufled, low, awns capillary exceeding the slender flower, 1^-3 inches long 51 

45. Aristida ramosis8im,a Englm. ; Triple-awned grass. 

46. A, dichotoma Mx.; Beard grass, Three-awned grass. 

47. A, gracilis Ell.; Beard grass, Three-awned grass. 

48. A, stricta Mx.; Beard grass, Three-awned grass. 

49. A, putyurea Nutt.; Beard grass, Three-awned grass. 
60. A. desmantha Trin.; Beard grass, Three-awned grass. 

51. A. oliyantha Mx.; Beard grass, Three awned grass. 

52. A. purpura^cens Poir.; Tall Beard grass, Triple-awned grass. 

13. Stipa L. 

a. Awns 4-7 inches long, panicle more or less contracted (6). 

a. Awns 2-3 inches long, panicle open 53 

a. Awns l-H inches long, panicle narrow, loose, long 56i 

b. Panicle loose, 8-12 inches long 54 

6. Panicle narrow and contracted, base of grain more pointed 55 

53. Stipa avenacea L.; Black Oat grass. 

54. S. comata Trin. & Rupr.; Porcupine grass. Feather grass. 

55. S. spartea Trin.; Porcupine grass. Feather grass. 
55i. S. Viridula Trin.; Bunch Grass, Porcupine grass. 

14. Obtzopsis Mx. 
a. Awn thrice the length of the blackish flowering glume 56 

56. Oryzopsis melanocarpa Muhl.; Mountain rice. 

16. MuHiiENBEKQiA Schreb. 

a. Panicles contracted or glomerate (6). 

a. Panicles very loose and open, the long branches capillary ■. 64 

b. Flowering glumes barely mucronate or sharp-pointed (c). 
*■ Flowering glumes bristle-awned from the tip (e). 
-. Outer glumes awnless but pointed (d). 

. Outer glumes awned, panicle oblong-linear, spike-like 58 

Ims rarely branching, 1-2 ft. high, panicle simple, very slender 57 

ilnis much branched, 2-3 ft. high, panicles lateral and terminal, linear 59 

. Floret with an oblique callus bearing hairs as long as the floret 61 

cf. ITot as above (/). 
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/. Outer gliunes bristle-pointed, nearly as long as the flowering glume 60 

/. Outer glumes short-pointed, half the length of the flowering glume 62 

/. Outer glumes extremely minute, the lower obsolete; culms much-branched » 6S 

67. Muhlenbergia sobolifera Trin. 

58. M, glomerata Trin.; Spiked Muhlenbergia. 

59. M, Mexioana Trin.; Mexican Muhlenbergia. 

60. M, sylvatica T. & G.; Wood grass. 

61. M, comata Benth. ; Woolly Muhlenbergia. 

62. M. Willdenovii Trin.; Willdenowa Mahlenbergia. 

63. M. diffusa Sohr.; Nimble Will, Wire grass. 

64. M. capillaris Eunth.; Hair grass. 

16. Bbaohyelytbum Beany. 
a. Culms 1-3 ft. high, creeping root-stocks, downy sheaths 65 

65. Brachyelytrum aristatum Beauv.; Short-glumed grass. 

17. Phlbum L. 
a. Spike cylindrical elongated, outer glumes ciliate and bristle-pointed 66 

66. Phleum pratense L.; Timothy, Herd's grass, Cat's-tail grass. 

18. AiiOPEouBus L. 

a. Stems upright, i-2 feet high (6). 

a. Stems decumbent, bent at the lower joints (c). 

b. Stems i-2 feet high, outer glumes with long hairs on the back 67 

b. Stem about 2 feet high, awn exserted more than half its length 68 

c. Awn from (near base of) outer glume projecting half its length 69 

c. Like the last, but glaucous, and awn shorter and arising higher 70 

67. Alopecurus alpinus Sm.; Alpine Fox-tail. 

68. A. pratensis L.; Meadow Fox-tail. 

69. A. geniculatus L.; Water Fox-tail. 

70. A. aristulatus Mx.; Short-bearded Fox-tail. 

19. Spobobolus R. Br. 

a. Panicles spiked or contracted (6). 

a. Panicles generally open (g). 
b. Outer glumes very unequal (c). 
b. Outer glumes somewhat equal (d). 

c. Culms U-4 feet high, leaves long (d). 

0. Culms (6-12 inches high) and leaves very slender, root perennial 74 

d. Spikelets 2-3 lines long, lowest leaves rigid, rough on edges 72 

d. Spikelets less than one line long, narrow, lowest glume obtuse or truncate 71 

e. Root annual, culms ascending, grain linear 73 

e. Root perennial (/). 

/. Outer glumes very acute, flowering glume cuspidate 74 

/. Outer glumes obtuse, panicle of few solitary distant erect rays 75 

y. Outer glumes purplish, very unlike, upper ovate, grain round 76 

g» Not as above (A). 

h. Rays of panicle verticillate, 8 (or more) at base, fewer above 79ff 

k. Rays of panicle in pairs or solitary (t). 

i. Outer glumes very unequal {j). 

i. Outer glumes nearly equal, stems 6-15 inches, branched or decumbent 79 

j. Rays of panicle flower-bearing to base, sheaths strongly-bearded at throat 77 

j. Rays naked below, sheaths with a few long hairs at throat 7& 

71. Sporoholus Indicus R. Br.; Smut grass. 

72. S. asper Eunth.; Rough Drop-seed grass. 

73. S. vaginaeflorus Torr. ; Drop-seed grass. 

74. S. cuspidatus Torr.; Drop-seed grass. 
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76. 8, depauperatiLs Torr.; Drop-seed grass. 

76. (S. heterolepis Gr.; Drop-seed grass. 

77. 8, cryptandrus Gr.; Drop-seed grass. 

78. 8. airoides Torr.; Salt grass, Drop-seed grass. 

79. 8. asperifolius N. & M.; Drop-seed grass. 
79^. 8. Arkansana (Trin.); Drop-seed grass. 

20. PoiiTPOOON Desf. 

a. Panicle dense, soft, yellowish-green; awns conspicuous, long 80 

a. Panicle narrow, much-lobed, usually purplish; awns shorter 81 

60. Polypogon Monspeliensis Desf.; Annual Beard-grass. 
■81. P. littoralis Sm.; Perennial Beard-grass. 

21. GiNNA L. 

a. Panicle rather dense, branches spreading in flower, spikelets 2^-3 lines long 82 

a. Panicle loose and more slender, branches drooping in flower, spikelets 1^2 lines long 82i 

S2, Cinna arundinacea L.; Wood Reed grass. 
■82^. C, pendula Trin.; Wood Reed grass. 

22. Agbostis L. 

a. Palet present (b). 

a. Palet entirely wanting or very minute (c). 

t. Ligule short and truncate; panicle slender, usually spreading in flower 83 

b. Ligule long and acute, panicle as above 83| 

4. Ligule obtuse, flowering glume with a longitudinal furrow on back 84 

c. Culms firm or stout, 2-3 ft. high; upper ligules 2-3 lines long 85 

c. Culms slender or very slender, 1-2 feet high (d). 

d. Stems slender, panicle pale-green, branches fl.-bearing from or below the middle 86 

d. Stems very slender, panicle purplish, branches fl.-bearing at or near apex 87 

63. Agrostis vulgaris With.; Red-Top, Fine-Top, Borden's grass, Bent grass. 
63^. A, alba L.; Fiorin, White Bent grass, Red-Top. 

84. A, exarata Trin.; Northern Red-Top, Mountain Red-Top. 

85. A, elata Trin.; Bent gra&s.* 

86. A, perennans Tuck.; Thin grass, Bent grass. 
S7, A, scabra Willd.; Hair grass. 

23. Galamagbostis Roth. 

a. Awn delicate, straight, not exceeding the hairs 88 

a. Awn bent or twisted when dry, surpassing the flowering glume 89 

^8. Calamagrostis Canadensis Beauv.; Small Reed-grass, Blue-Joint. 
•89. C, conflnis Nutt.; Reed Bent-grass. 

24. Ammophila Host. 

a. Culms 3-6 ft. high, panicle 4-16 inches long, palet equal and similar to glume 90 

:90. Ammophila longifolia Vasey; Long-leaved Reed grass. 

25. Deschampsia Beauv. 

a. Awn slender, about as long as fl.-glume, culm 2-4 feet high 91 

a. Awn about half longer, becoming bent and twisted, culm li-2 ft 92 

^1. Deschampsia flexuosa Qriaeb,] Wood Hair grass. 
32. D, caespitosa Beauv. ; Hair grass. 

26. Danthonia DG. 

a, Culma tufted, low, spikelets few, 3-5 lines long 93 

Zfanthonia spicata Beauv,; Spiked Wild Oat grass. 
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27> Spabtina Sohreb. 

a. Culm 3-6 (or more) feet high, leaves 2-4 feet long 94 

a. Culm 1-2 feet high, slender, leaves narrow and rush-like 95 

94. Spartina cynosuroides Willd.; Cord grass, Marsh grass. 

95. 8. juncea Willd.; Marsh grass, Salt grass, Rush Salt grass. 

28. GniiOBis Swz. 
a. Culm compressed, branched at base, spikes filiform 96 

96. Chloris verticillata Nutt. 

20. Gymnopooon fieanv. 
a. Flowers on long filiform spikes crowded into a raceme 97 

97. Gymnopogon racemosus Beanv.; Naked Beard grass. 

80. SoHEDONNABDDS Stend. 
a. Panicle consisting of slender, naked, triangular spikes 98 

98. SchedonnardxLS Texanus Stead.; Texas Spike grass. 

81. BouTEiiOUA Lag. 

a. Spikes pectinate oblong or linear, solitary or few, in a raceme (b). 

a. Spikes short, in a long virgate one-sided spike or raceme 101 

b. Glumes with dark, warty glands and bristly hairs, sterile flower glabrous 99 

h. Glumes soft, hairy, pedicel of sterile flower villous-tufted 100 

99. Bouteloua hirsuta Lag.; Bristly Mesqnite, Gramma grass. 

100. B, oligostaehya Torr.; Mesquite grass, Gramma grass. 

101. B, racemosa Lag.; Tall Gramma grass. 

32. EiiEusiNE Gaert. 
a. Spikes digitate, spikelets on one side of a flattish rachis 102 

102. Eleusine Indica Gaert.; Yard grass. Crow- foot, Crab grass, Wire grass. 

83. Leptoohloa Beanv. 

a. Flowers in a long, panicled raceme, spikes slender, numerous 103 

108. Leptochloa mxLcronata Kth.; Feather grass, Slender grass. 

84. BuoHiiOfi Englm. 

a. Dioecious, very small, pistillate flowers inconspicuous 104 

104. Buchloe dactyloides Englm.; Buffalo grass, False Mesquite grass. 

36. MuNBOA Torr. 

a. Flowers in leafy heads or clusters; stems rigid, creeping 105 

106. Munroa squarrosa Torr.; False Buffalo grass. 

86. Phbagmites Trin. 
a. A very tall swamp grass, with a large terminal panicle 106 

106. Phragmites communis Trin.; Reed grass. 

37. Tbiodia R.Br. 

a. Panicle large purplish, loose; spikelets lanceolate 107 

a. Panicle contracted, 3-5 inches long; spikelets few, ovate, turgid 108 

a. Panicle spike-like, dense, 6 in. long, i in. wide ; spikelets nearly as long as broad 109 

a. Panicle dense and ovoid or very simple and of few spikelets (b). 

b. Stems with usually a single node, panicle ovoid, 1-2 inches long 110 

b. Stems with numerous bearded joints, panicles very simple, axillary ones included.... ViN~ 

107. Triodia cuprea Jacq.; Tall Red-Top. 

—7 
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108. T. ambigua Vasey. 

109. T, striota Vasey. 

110. T, acuminata Vasey. 

111. T, purpurea Yti&ej] Sand grass. 

88. Redfieldia Vasey. 

a. Culms flexuouB, leaves rigid, panicles lax 112 

112. Redfieldia flexuosa Vasey. 

89. DiPLAOHNE Beany. 

a. Panicle 6-10 inches long, with 1&-30 branches, flowering throughout 113 

a. Panicle erect, stiff, 1-2 feet long, with numerous spreading spike-like branches 114 

113. Diplachne fascicularis Be&UY,; Spike grass. 

114. D, rigida Vasey ; Spike grass. 

40. Ebaobostis Beany. 

a. Stems erect or diffusely spreading and asceBding (b). 

a. Prostrate and creeping, spikelets clustered, linear lanceolate, 10-30-flowered 115 

6. Culms branching and decumbent or spreading at base, panicle narrow (c). 

5. Culms simple or branching only at base, rigid, erect, panicle very large (/). 
c. Spikelets mostly large, 4-l> lines long, 10-20-flowered (d). 
c. Spikelets mostly small, 1-4^ lines long, 2-18-flowered («). 

d. Panicle oblong or pyramidal, full-flowered, spikelets oblong or lanceolate, 3-6 lines long 116 

d. Panicle 4-6 inches high, narrow, spikelets 4-9 lines long, leaves becoming involute.^ 120 

«. Spikelets 5-12-flowered, 2-4 lines long, about equaling their pedicels 117 

e. Spikelets 2-5-flowered, 1-H lines long, on slender pedicels 118 

e. Spikelets 5-18-flowered, 2-4i lines long, mostly shorter than pedicels 119 

/. Panicle 1-2^ feet long, virgate, very loose, leaves 1^-2 feet long 120i 

/. Panicle widely expanding and diffiise (^). 

g. Panicle mostly naked in axils, spikelets 2-4-flowered, very small 121 

g. Bearded in the axils, spikelets 5-15-flowered, large, 2-3 lines long 122 

115. Eragrostis reptans Nees.; Creeping Eragrostis. 

116. E, major Host.; Stinking grass, Pnngent Meadow grass, Candy grass. 

117. E, pilosa Beany. 

118. E, Frankii Mey. 

119. E. Purshii Schrad. 

120. E, oxylepis Terr. 
120i. E. tenuis Gray. 

121. E, capillaris Nees. 

122. E. peotinacea Gray. 

41. Eatonia Raf. 

a. Panicle dense and contracted, second glume broad and saccate 123 

a. Panicle long and slender, loose, second glume not so broad 124 

123. Eatonia obtusata Gr.; Obtuse Eatonia, Prairie grass. 

124. E, Pennsylvanica Gr.; Eastern Eatonia, Prairie grass. 

42. EoELEBiA Pers. 
a. Panicle narrowly spiked, interrupted or lobed at the base 125 

125. Koeleria cristata Pers.; Crested Koeleria, Prairie grass. 

48. MEiiicA L. 

a. Panicle simple or little branched 126 

a. Panicle larger and more branched 126| 

126. Melica mutiea Walt.; Melio grass. 

T£ff/. M, muiica Wait,, var. diffusa Gr.; Melio grass. 
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44. DiABBHENA Raf. 
a. Simple culm with long, linear-laDceoIate flat leaves at base 127 

127. Diarrhena Americana "BeKuy, 

45. UnioijA L. 

a. The very broad, flat spikelets on drooping pedicels 128 

128. Uniola latifolia Mx.; Broad-flowered Fescue grass. 

46. DisTioHiiiB Raf. 
a. Leaves rigid and sharp-pointed, glumes many-nerved, coriaceous 129 

129. Distichlis maritima Raf.; Salt grass, Marsh grass. 

47. DAOTTIilS L. 

a. Upper branches of panicle short, lower, longer and spreading 130 

130. Dactylis glomerata L.; Orchard grass, Gook's-foot grass. 

48. PoA L. 

a. Flowering glumes compressed-keeled, acute (c). 
a. Flowering glumes rounded on the back, obtuse (6). 

b, Spikelets 3-7-fl')wered, outer glumes acute, rough on the back 131 

&• Spikelets mostly 3-flowered, outer glumes very acute, rough on the mid-nerve 132 

c. Low and spreading, 3-6 in. high, from an annual or biennial root, flaccid 133 

c. Culms 6-20 in. long, geniculate-ascending, rigid, very much flattened 134 

d. Spikelets mostly numerous, and crowded on rather short, rough branches (e). 

d. Spikelets fewer and more scattered on slender pedicels, flowering early (/), 

«. Ligules elongated, flowering glume very obscurely nerved, spikelets narrow. 135 

«k T4jtiU>« short and blunt, flowering glume 5-nerved, hairy along the margin and keel 136 

«. Ligules olilaas, acute, flowering glume prominently 5-nerved, naked at the margins 137 

/. Spikelets 3-4 lines long^ flawdng glume conspicuously scarious-tipped 140 

/. Spikelets 1-2 lines long, flowering ghuae scarcely scarious-tipped {g). 

ff. Flowers oblong, obtuse, branches of pawtate in fives or more 138 

g. Flowers and glumes acute, branches of panicle itt threes or fours 139. 

131. Poa andina Nntt.; Monntain Spear grass. 

132. P. tenuifolia Nntt.; Oregon Bine grass. 

133. P. annua L.; Annnal Spear grass, Goose grass. 

134. P. compressa L.; Wire grass. Blue grass. 

135. P. serotina Ehr.; Fowl Meadow grass, False Red-Top. 

136. P. pratensis L.; June grass, Ey. Bine grass. Spear grass, Meadow grass. 

137. P. tHvialis L. ; Rough-Stalked Meadow grass. 

138. P. sylvestris Gr.; Meadow grass, Spear grass. 

139. P. alsodes Gr.; Tall Blue grass, Wood Spear grass. 

140. P, flexuosa Mnhl.; Meadow grass. Spear grass. 

49. GiiYGEBiA R. Br. 

a. Flowering glume conspicuously nerved, styles present (6). 

a. Flowering glume inconspicuously 5-nerved, stigmas nearly sessile 145 

b. Spikelets linear, i inch long, appressed, terete; panicle narrow 144 

b, Spikelets ovate, oblong, or linear-oblong, 1-3 lines long (c). 

c. Spikelets ovate, at length very broad and tumid, 2 lines long 141 

c. Spikelets very numerous, ovate-oblong, 3-7 flowered, 1-2 lines long 142 

c. Spikelets oblong, or linear-oblong, 5-9 flowered, about 3 lines long 143 

141. Olyceria Canadensis Trin.; Rattlesnake grass. Tall Quaking grass. 

142. O. nervata Trin.; Nerved Meadow grass, Nerved Manna grass. 
148. O, aquatica Sm.; Reed Meadow grass. White Spear grass. 

144. 0,/luitans R. Br.; Floating Manna grass. 

145. O. distans TTahl.; Manna grass* 
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60. Festitoa L. 

a. Flowers awned or bristle-pointed (6). 

a. Flowers awnless or nearly so (d). 

b. Awns conspicuous, about equaling or exceeding the flowering glume 146 

b. Awns much shorter than the lanceolate flowering glumes (e). 

c. Panicle few-flowered, contracted; spikelets ovate, about 4-flowered 147 

0. Panicle oblong, spreading; spikelets nearly terete, 5-7-flowered 148 

d. Panicle contracted, with short ascending branches («). 

d. Panicle very loose, with spreading or reflexed branches (/). 

«. Spikelets 6-9-flowered, 6-9 lines long, leaves a foot long 150 

e. Spikelets 2-5-flowered, about 3 lines long, leaves about 8 in. long 149 

/. Spikelets 3-5-flowered. 3 lines long; culm 2-4 feet high 151 

/. Like the last, but stouter, and spikelets about 5-flowered 152 

146. Festuca tenella Willd.; Small Fesoae. 

147. F, ovina L. ; Sheep^s Fescae grass. 

148. F. duriuscula L.; Harsh Fescae grass. 

149. F. elatior L.; Meadow, or Tall Fesoae; Randall, or' Evergreen grass. 

150. F, pratensis Hads.; Meadow Fescue grass. 

151. F. nutans Willd.; Drooping Fescae. 

152. F, Shortii Kanth.; Short's Fescae. 

61. Bbomus L. 

a. Jjower glume 3-5-nerved, second glume 5-9-nerved {b). 

a. Lower glume 1-nerved, second glume 3-nerved or obscurely 5-nerved 158 

b. The awn small or scarcely any (c). 
b. The awn evident or conspicuous (d). 

c. Panicle 6-10 inches long, spikelets 1-1^ inches long 153 

c. Panicle 4-6 inches long, spikelets oblong-ovate, turgid 154 

d. Awn as long as or longer than the flowering glume (e). 
d. Awn shorter (/). 

e. Spikelets oblong-ovate, turgid, sheaths sometimes hairy 155 

e. The conical-ovate spikelets and leaves downy 156 

/. Panicle spreading, spikelets of 8-lOrather distant flowers 154 

/. Panicle simple, small; spikelets 7-12-flowered, densely silky 157 

153. Bromus unioloides Willd.; Schrader's grass, Rescae grass. 

154. B. secalinus L.; Cheat, Chess. 

155. B, racemosus L.; Upright Chess. 

156. B. mollis L.; Soft Chess. 

157. B, Kalmii Gray; Wild Chess. 

158. B, ciliatus li.; Ciliate Chess. 

62. LoiiiUM L. 

a. Spikelets 7-11-flowered, awnless or short-awned 159 

159. Lolium pereuTie L.; Rye grass, Italian Eye grass. 

63. Agbopybum Beanv. 

a. Awn when present not longer than the flowering glume (6). 

a. Flowering glume and sometimes the outer glumes long awned (c). 

b. Culm 2-3 feet high, spike narrow, close, 3-6 inches long 160 

6. Like the preceding, but no running root-stocks, spike narrow, slim 160i 

6. Like the first, but more rigid and stouter, of a light bluish-green color 161 

c. Spike more or less nodding (not strict), awn of flowering glume twice its length 162 

c. Spike rigid and strict, awn of flowering glume half or fully its length 163 

160. Agropyrum repens Beanv.; Couch,Qaick, Quitch, Wheat, Twitch or Dog grass. 
160 J. A. tenerum Vasey; Wheat grass. Clump Wheat grass. 

26'I. A. glaucum R. <fc S.; Western Wheat grass, Colorado Blue- Joint, Colorado 
Blue-Stem, Wild Quack grass, Gumbo grass. 
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162. A, caninum Reich.; Wheat grass. 

163. A, violaceum Beaav.; Wheat grass. 

54. HOBDEUM L. 

<f. Awns about 2 inches long, spike bushy in appearance 164 

a. Awns about i-inch long, spike not so bushy., 166 

164. Hordeum jubatum L.: Sqairrel-taii grass. 

165. H, pusillum Nutt.; Small Squirrel- tail grass. 

55, EiiYMUS L. 

a. Culms rather tall, 2-5 feet high, outer glumes with short or long awns (6). 

a. Culms about a foot high (seldom 2 ft.), outer glumes long awned.. 169 

b. More or less pubescent, spike usually slender, awn I inch long 168 

b. Plant (except sometimes the flower) not pubescent (o). 

c. Spike rigidly upright, peduncle short, often included in sheath 166 

c. Spike (5-9 in. long) soou nodding, on an exserted peduncle 167 

166. Elymu8 Virginicus L.; Wild or Smooth Rye grass, Terrell grass. 

167. E, Canadensis L.; Wild Rye, Lyme grass, Terrell grass. 

168. E. striatus Schnltz; Rye grass, Dennett grass. 

169. E, Sitanion Schl.; Rye grass. Small Western Rye grass. 

66. AsPBEiiiiA Willd. 
a. Spike loose, 3-6 inches long, spikelets early deciduous 170 

170. Asprella hystrix Willd.; Bottle-brush grass. 



THE HUMAN EYE: THE CHANGES WHICH OCCUR IN MIDDLE LIFE. 

BY W. D. BIDWELL, A.M., M.D., LEAVENWORTH, KANSAS. 

The following are the changes which occur in the eye in or near middle life, which 
we will consider briefly: 

First, that condition known as Presbyopia, or the sight of old age. 

Second, Cataract. 

Third, Myopia, or near-sightedness. 

Fourth, Epiphora, or the overflow of tears upon the cheek. 

The condition known as Presbyopia is due to a change in the consistency of the 
crystalline lens. In infancy the lens is composed of a somewhat elastic substance) 
held in position by a membrane known as the suspensory ligament; the posterior 
surface is more convex than the anterior, but when the suspensory ligament is re- 
laxed the natural elasticity of the lens causes it to become more convex, particularly 
anteriorly, bringing the focus nearer the eye and at the same time the iris contracts, 
shutting out rays which would be rendered too divergent to come to a focus on the 
retina. In process of time the lens grows larger, heavier and less elastic, so that the 
focal distance for the eye or the distance of the near-point, as it is called, becomes 
greater, and when it exceeds ten inches, which is usually between the ages of forty 
and forty-five years, reading becomes tiresome or impossible, because at the distance 
at which the book is ordinarily held, the whole accommodation (that is, relaxation 
of the ligament referred to above) which is available has to be used, and hence fa- 
tigue is soon experienced; while if the book is held further away only large print 
can be read, because of the diminution in the size of the retinal images. The rem- 
edy for this is supplementing the accominodaUotv V>"^ w>\vnvl v^<eR.\».^wK vj\ ^-^isSw ^ 
strength as to bring the near-point back to um© mcVvfeis. TVi<a\v«.x^«^v«^^t ^^ SX\»\wi»v 
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being progressive, it becomes necessary to nse a stronger glass every few years. 
Presbyopia may occur before the age of forty, bat is to be distinguished from Hy- 
permetropia, or far-sightedness, a condition due to a shortening of the globe of the 
eye itself, which may be congenital, or develop at an early age. The two are often 
confounded, owing to the fact that a convex glass is worn in either case; bat hypev- 
metropia is far more difficult of correction, owing to the fact that it is rarely de- 
tected in its incipiency, and in the effort to bring rays of light from near objects to 
a focus on the retina the patient strains the accommodation, producing a condition 
of spasm, sometimes associated with squinting, and this spasm is very difficult to 
relax. Jewelers and trade dealers in spectacles frequently fail to give satisfaction 
in fitting glasses, because they do not understand the pathology of spasm, and a 
glass which suited the patient in the store may prove very unsatisfactory when worn 
constantly for an hour or two at home. 

Cataract, so called from its causing a blindness like that of a veil falling over the 
eye, is a cloudy or opaque condition of the crystalline lens, which prevents the pas- 
sage of rays of light to the retina. The causes are still obscure; but it occurs more 
often with certain diseases such as diabetes and ergotism, after injuries to the eye, 
in persons of dissipated habits, and often with no other apparent cause than the 
lowering of vitality due to advancing years. The ordinary senile cataract is of slow 
formation, from two to four years intervening between the first symptoms and that 
condition of hardness in which it is said to be ripe. The opacity may begin in the 
center, at the periphery, or at the poles. When it begins in the center or at the 
poles there is better vision on dark or dull days, or when the eye is shaded, for then 
the pupil dilates, and rays pass through the as yet unclouded periphery of the lens. 
The symptoms of cataract are: Failing vision, unimproved by glasses, and more 
marked in one eye than in the other. Later, the pupil, which formerly was black, 
shows a cloudy gray or purplish appearance; and examination by oblique illumina- 
tion and the use of the ophthalmoscope shows the seat and extent of this cloudiness. 
During the earlier stages of cataract, the fundus of the eye can be seen with the 
ophthalmoscope, and it is very important that a careful examination should be made 
at this time, to determine the advisability of an operation when the whole lens be- 
comes opaque. No treatment is of any avail, except removal of the lens when it is 
ripe, or, in selected cases, the making of an artificial pupil by removing a small 
portion of the iris from in front of a clear portion of the lens. Even when a cata- 
ract is ripe the patient is not absolutely blind, for, when placed facing a window, he 
will detect a hand passed between him and the light, and in a dark room he is able 
to tell the position of a lighted candle placed before him or at one side. When this 
perception of light is lost, there is some other defect, and operation is not advisable; 
but in all ordinary cases, after the cataract is removed, very good vision is secured 
by placing strong convex lenses in front of the eye. It must be remembered, how- 
ever, that the accommodation is lost, and lenses of different foci are required for 
seeing at varying distances. 

Several of the leading oculists have made themselves famous by devising new 
operations for cataract. Formerly the lens was dislodged from its position by nee- 
dles, and pressed back into the vitreous humor ; but now the favorite operation is to 
remove the lens bodily by an incision through the cornea, and the principal differ- 
ence of opinion is as to the advisability of removing a portion of the iris first, or 
pressing out the lens, and running the risk of braising the iris during the operation. 

Dr. Valk, with whom I spent some time during a recent period of study in New 
York, has devised an operation by which he presses back the iris with retractors 
daring the exit of the lens, thus avoiding the dangers of inflammation of the iris^ 
and seen ring- a perfectly round and movable pupil attet t\\ft opeTBL,\.\OTi. 
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Before leaving the subject of cataract, I will just mention one fact that is fre- 
quently misleading. In commencing cataract, the refractive power of the naclens 
of the lens may be increased so that one who had been compelled to wear convex 
glasses for presbyopia is enabled to leave them off: hence, they imagine their sight is 
improving with age, whereas it is on the road to a more rapid failure. 

Having referred to hypermetropia, or far-sightedness, in connection with pres- 
byopia, it would not be quite fair to entirely ignore the opposite condition of my- 
opia, or near-sightedness, as it is called. Myopia is usually due to a lengthening of 
the globe of the eye, as a result of weakness of the tunics. It may be congenital, 
but more often comes on during childhood. The employment of the eyes, in child- 
hood, for near work, with a defective light, the head being bent over, will make the 
trouble much worse, if, indeed, it is not sufficient to originate myopia. A feeble 
condition of the system tends to increase the trouble, and in many cases the vitreous 
finally becomes fluid, and opacities are seen in it and in the lens. With proper care, 
the disease progresses but slowly in the majority of cases; but with abuse of the eye, 
stronger glasses are required at frequent intervals, and the vision becomes very 
feeble. The remedy consists in wearing a proper glass, and in avoiding the causes 
already mentioned. 

The only other disease I will refer to at this time is Epiphora, or the overflow of 
tears upon the cheek. Normally the tears are discharged through several small 
canals coming from the lachrymal sac in the upper and outer corner of the orbit, 
over the front of the eye, and are taken up through two minute orifices, called the 
puncta lachrymalia, situated one in the upper and one in the lower lid at the inner 
angle of the orbit. These two open into canaliculi, which unite and form the lach- 
rymal sac, and this in turn opens into the nasal duct discharging the tears into the 
nose. The orbicularis muscle, which closes the lids, sharing in the general diminu- 
tion of vitality of the system, may become relaxed, and the puncta are then no 
longer applied to the surface of the globe, but point outward, and allow the tears to 
escape upon the cheek, giving rise to inflammation of the skin, and the unsightly 
appearance noticeable in many aged people. These cases are sometimes entirely 
relieved by the simple operation of opening up the canaliculi so that the tears are 
readily received into the sac; but others are only relieved by dilating the whole nasal 
duct, which evinces a decided inclination to close up if irritated by acrid discharges 
from the eye. 



AN EXAMINATION OF THE EESINOUS EXUDATION OF ROSIN WEED. 

{Silphium Laciniatium.) 

BY PROFESSOR L. E. SAYRE. 
(Abstract.) 

The rosin weed exudes a resinous juice, which congeals in small transparent or 
translucent masses or tears. This resin is quite beautiful and interesting, and, it 
seemed to me, could be made of value in making a fluid for use in microscopic 
mounting. 

On examination, this deposit proved to be quite a pure oleo-resin. It is soluble 
in chloroform, benzol, ether, and benzine. Alcohol and methyl alcohol dissolve it to 
some extent. The chloroform and benzol solutions are perhaps the best for micro- 
scopic purposes. They leave, upon spontaneous evaporation, a transparent residue. 
If the solution is evaporated, and the heat continued until the volatile oil is driven 
off, the residue makes a solution in benzol or cVi\oTolOTisi'^\v\0cL^x\ft«»^«vi x-ec^-sSS;:^ 
into a thin, transparent film, which is well adapted to TQ\cto^<iOY^^ xs^oro^Nlv^^. 
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A NEW FORM OF HYDROMETER. 

BY G. H. FAILYER, 
KaDsas State Agricultural College, Manhattan. 

The writer has had charge of a large class in deter- 
minative mineralogy, and found it inconvenient and 
expensive to supply them with sufficient appliances 
for getting the specific gravity of the minerals. The 
Jolly balance answered a good purpose, the errors in 
its use not being greater than the variations in the 
gravity of the minerals themselves. But the price of 
the balance led to the wish for something equally rapid 
and accurate, and of such price that a number of them 
might be placed at the disposal of the students. He 
therefore devised a combination of the Nicholson and 
the Beaum^ hydrometers, such that the work can be 
done with more satisfaction than with the Jolly bal- 
ance, and the instrument is quite inexpensive. The 
accompanying cut will fully show its form. 

It was neatly made for me by E. Greiner, of New 
York. Its essentials, of course, are the two pans and 
the graduated stem. The more slender the stem, the 
less, proportionately, the error in reading. 

Its use is almost obvious from the instrument itself. 
There is no fixed water-line, but the graduation extends 
somewhat below the surface of the water as the un- 
loaded instrument floats in its jar. The readings and 
calculations are exactly similar to those made in using 
the Jolly. First, the position of the instrument in the 
water is noted. This is best done by reading through 
the water (that is, at the lower instead of the upper 
surface of the film separating the water and the air), 
where the plane of the water cuts the stem. By this 
means, the meniscus gives no trouble. The solid is 
then placed in the upper pan and another reading 
taken. A third reading is taken, this time with the 
substance in the lower pan. The first reading sub- 
tracted from the second will give a number represent- 
ing the weight of the substance; the third from the 
second, the displaced water. The gravity is then 
found in the usual way. 

By making the stem small, the accuracy of the in- 
strument is increased. In a comparison of one with 
the Jolly balance, I obtained these results with the 
same piece of barite: With the Jolly, 4.619, 4.523, 4.471, 
average 4.504, greatest difference .052; with the new 
hydrometer, 4.472, 4.476, 4.460, average 4.469, greatest 
difference .015. But it is not claimed that results are 
more accurate by this instrument than by the Jolly 
balance. It is cheaper and more convenient. I have 
observed that where both are accessible to students, 



thejr will use the hydrometer in preference to the balance. 
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IN REGARD TO COLOR-BLINDNESS AMONG INDIANS. 

BY L. I. BLAKE AND W. S. FRANKLIN, STATE UNIVERSITY. 

The fact that blindness to certain colors exists among civilized people, is well es- 
tablished; also, the percentage of cases to be found among males has been determined 
with considerable probability for the races of Europe and America. There has been 
mnch diversity in methods of testing, and the results of many reported determina- 
tions might well be called into question. Still, it is probably not far from the truth 
that four out of every hundred males are more or less deficient in color sense. Of 
females, there have been reported (B. J. Jeffries, M. D., "Color-Blindness," p. 74), as 
examined in Europe and America, 39,828, and of these only 60 were color-blind, or 2 
per cent. Of both males and females, 156,732 have been tested, and of these, 6,721, 
or 4.27 per cent., are color-blind. These statistical facts have naturally excited in- 
terest and discussion. If so large a number as four out of every hundred are unable 
to distinguish colors, there arises, of course, a practical question, important to the 
railroads, marine, etc. 

The gravity of this fact is already recognized more or less in all countries, by the 
test examinations for color-blindness among employes. But there is in these sta- 
tistics also much of interest to scientists. 

Most cases of color-blindness are found to be congenital, and are incurable 
Many have been produced by disease, some by violent concussions in accidents, and 
some by excessive use of tobacco and alohohol. Temporary blindness to violet may 
be induced by santonine. From these facts several interesting questions have sug- 
gested themselves to us. If color-blindness follows the laws of heredity, is it on the 
increase, or decrease? Further, is it a product of civilization? The first of these 
queries can be answered only by statistical data extending over long periods of 
time. The second naturally suggests a comparison: first, of the color-sense of civ- 
ilized nations among themselves; and second, of civilized with uncivilized peoples. 

Of tests on native tribes, we can find but two recorded — those of Dr. Favre on 
some tribes in Algiers, and those of Dr. Fox on 150 American Indians, but where we 
do not know. 

First, for the comparison of civilized tribes among themselves, we have calculated 
the following percentages from tables reported by Dr. Jeffries: 
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Russia 
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3.79 


5,840 


3.74 
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4.13 
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1.43 


1,200 


5.00 


205 


4.88 


32,504 


3.73 


3,024 


5.36 


6,344 


4.12 


12,830 


3.30 


2,065 


2.32 


16,431 


3.75 


44,844 


3.64 



3.76 



No great reliance can be placed upon these results. The numbers examined are 
too small, the methods of testing not uniform, not equally reliable. However, the 
probabilities of error are about equally diatTibwl^A*, ^o \^ci%^.^a\v'e> <iQr£^<3^^i.«v«\i^\%»\"«c^^ 
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'well established, even without great accuracy of data, that among civilized nations 
•color-blindness is at present almost equally common. 

Second, among uncivilized people, Dr. Favre's results from Algiers, already al- 
luded to, show 414 examined, and only 2.6 per cent, color-blind. 

Dr. Fox reports 161 young Indians tested, and only 1.81 per cent, color-blind. 

These percentages, so low compared with those for civilized people, suggested to 
us that color-blindness may be a product of civilization, and have led to our tests 
here reported. 

At the Haskell Institute, at Lawrence, Kansas, are several hundred Indians, rep- 
resenting many tribes. These we have recently examined by Holmgxen's method 
with Berlin worsteds. Out of 418 tested — 285 males and 133 females — only three 
-oases of color-blindness exist, or only .7 of one per cent. These three are full-blooded 
Indians of the Pottawatomie, Pawnee and Crow tribes. Of these, two have defective 
-color-sense for red and one for green. 

The Indians of the School are about equally divided as full-bloods and half-breeds. 
It seemed to us that the half-breeds showed more instances of blunted color-sense 
than the full-bloods. This was evidenced in more frequent and prolonged hesita- 
tion among them in comparing the colors than among the full-bloods. 

If this be confirmed by more extended examinations, it would, in conjunction 
with the low percentages obtained as above, be an argument on the theory proposed 
by us, that defective color-vision is in some way the product of civilization. 

The use of tobacco suggests itself as a possible cause. This would explain also 
the low percentage among females. It leads also to the thought of increase of color- 
blindness in males in future generations. But the data are at present too meager 
to more than suggest this explanation. 

It is certainly not accidental that nearly every case of color-blindness is for red, 
few for green, and seldom one for violet. Why are the defects thus limited, at pres- 
ent at least, to the longer wave-lengths of light ? 

The Young-Helmholtz theory of color-perception will locate the affection in that 
layer of the retina corresponding to the first of the three primary sensations of color. 
But why this special layer, with few exceptions, is the only one affected, has at pres- 
ent no explanation. 

The law of heredity indicates increasing sensitiveness in those nerves which are 
subjected to special use through many generations. It seems reasonable that this 
must lead to a more perfect color- sense in females; but among males there will 
probably be an increase, in future generations, of the number of cases of defective 
•color-sense. 

Physioaij Labobatoby, November 1, 1888. 



STATISTICS ON COLOR-BLINDNESS AMONG THE STUDENTS AT THE 

STATE AGRICULTURAL COLLEGE. 

BY C. M. BREESE, 
Kansas State Agricultural College, Manhattan. 

The test used in conducting this experiment was that known as the Holmgren 

method. The operator had tumbled a great number of small pieces of yarn of all 

the various colors and shades obtainable, in one pile. These we will term the yarns 

<?! confusion. A yarn of a pure, light- green color was given the person to be exam- 

jned, and he was asked to select from the colors of coiit"as\OTi aftNftx«\ ^\^<i«& ot ^atn 
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which resembled this in color — different shades of it — lighter and darker than the 
one to be selected to. Care was taken by the operator not to call the name of the 
color. The student was not asked to select different shades of green, but to select 
yarns with a shade of **that color.*' The reason for this is plain. It is true that 
one-half the color-blind students had another name for the color than green, and 
they might be needlessly alarmed if they were to discover their catalogue of colors 
differed from that of the operator. If the person being tested selected as many as 
a dozen different shades from the colors of confusion, with no hesitation and no mis- 
takes, he was dismissed and regarded as normal in color-sight. If, however, there 
was an evident uncertainty, a hesitation, an apparent lack of confidence in his judg- 
ment, he was given a further trial, even though no mistakes were made. If the per- 
son tested selected one or more colors to match the green with no shade of green in 
them, a further test was given on other colors. This further test is for the purpose 
of determining on what particular colors the eyesight is deficient, for it is seldom 
that color-blindness extends so far as to render the subject totally color-blind — al- 
though a few such cases have been met with. 

The results are given by classes, as that seemed the most natural classification that 
could be made. 

The class of '88 contained 26 members, two of whom were incompletely color- 
blind. They both confused the brown yarns with the green. I give the'colors one 
selected to match the green: *6reen 16, brown 7, orange 1. 

The class of '89 contained 47 members, all of normal sight. 

The class of '90 contained 78 members, two of whom were completely color-blind. 
One of them selected green 3, red 6, pink 3 to match the green; the other, green 8, 
red 3, brown 2. 

One of these, the first one, called the green and red and pink, shades of green. 
He was red- blind; knew no such color as red. The other called them red. He was 
green-blind. 

The class of '91 contained 185 members. Four were completely color-blind, and 
four incompletely color-blind. Of the completely color-blind, two were red- and two 
were green-blind. Two were brothers, one red- and one green-blind. A sister and 
several cousins were all normal. Of the incompletely color-blind, three confused 
blue and green and one brown and green. 

The class of '92 contained 208 members. One was completely color-blind — red- 
blind — and three were incompletely color-blind, all confusing blue with the green. 

SUMMABY. 

Total number examined, 544. 

Total number completely color-blind, 7. 

Total number incompletely color-blind, 9. 

Per cent, deficient, 3 — . 

Per cent, completely color-blind, 1.3 — . 



A COMPARISON OF THE RECORDS OF THE TWO ANEMOMETERS AT 

THE UNIVERSITY OF KANSAS. 

BY PROF. F. H. SNOW, OF THE UNIVERSITY. 

Until the erection of an anemometer by Professor Lovewell at Washburn College, 
the only anemometers in the State of Kansas were those at the Sta,te Un.ivftl^«.\fe^^ 
at Lawrence, and at the Signal-Service statioik, m Wv^ cWrj oi 'U^v^^^-^oreCvjL. """S^sfe 
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observer at the latter station, in the year 1876, noting the fact that the instrn- 
ment at Lawrence recorded more than twice as mnch wind as the Leavenworth 
instrument, criticised the records of the University anemometer as palpably erro- 
neous, fortifying the criticism by the statement that no other stations, except those 
on Pike's Peak, Colorado, Mt. Washington, New Hampshire, and other high mount- 
ain stations, coul(f equal the records at Lawrence. In order to test the accuracy of 
our records, Mr. John H. Long, of the class of 1877 of the Kansas University, now 
the distinguished professor of chemistry in the Chicago Medical College, was induced 
to make a thorough investigation of the question^ The results of this investigation 
are to be found in vol. YI of the Transactions of this Academy, pp. 87-89. Dr. Long 
established the following facts regarding the University anemometer: 1st, That it 
never registers too much; 2d, that for medium and high winds it makes a very close 
approximation to the actual velocity; and 3d, that for small velocities it does not 
register enough. This is due to the fact that a gentle breeze snfQcient to give a 
positive direction to a column of smoke will sometimes fail to move the cups for 
many minutes. This instrument is after the English pattern, with cups nine inches 
in diameter on arms twenty-four inches in length, and is connected with the record- 
ing apparatus by a shaft whose upper and lower portions are of solid steel for a 
distance of three feet, while the intervening portion consists of twenty-five feet of 
three-fourths-inch gas pipe. The weight and friction of this shaft are sufficient 
cause for the failure of the cups to readily respond to winds of less than five miles an 
hour, and are also sufficient to more than overcome the twenty-per-cent. advantage 
which, according to the English Professor Stokes, is possessed by this large type 
of anemometer over the smaller instrument in use by the U. S. Signal Service, with 
cups four inches in diameter on arms only seven inches in length. By the courtesy 
of the Signal Service, I have had the use of one of these smaller iinemometers 
during the past year. This instrument has the same exposure as the larger instru- 
ment, and has afforded another means of testing its accuracy. The following is a 
comparison of the records of the two anenometers from March 10th to October 1st, 
1888: 



Month. 



March , 
April.. 



Api 

Ma: 



Lay 

June 

July 

August 

September. 



Total. 



JMrger 
Anenwmeter. 



SmcUler 
Anemometer, 



10,130 miles. 
12,860 
10,956 
10,380 

7,160 

7,841 

6,903 



< t 



66,230 miles. 



9,522 miles. 
12,313 " 
10,871 
10,365 

7,980 

8,367 

7,127 



t ( 
1 1 



66,545 miles. 



From this tabular statement it appears that in March, April, May and June, in 
each of which months the total run of the wind exceeded 10,000 miles, the larger in- 
strument recorded respectively 608, 547, 85, and 15 miles more wind than the smaller 
instrument; while in the calmer months of July, August and September the smaller 
instrument outran the larger by 820, 526, and 224 miles. For the entire period in 
which the comparison is made, the total register of the larger anemometer was 66,- 
230 miles, and that of the smaller was 66,545 miles — giving a difference of only 315 
miles in the total results. During the seven months included in this comparison, 
occurred the highest wind ever recorded at Lawrence. Undoubtedly higher winds 
have swept across the station; but such winds have disabled the apparatus, and pre- 
vented a record. The greatest velocity ever recorded was on August 12th, 1888, in 
the £ve minutea from 2:25 to 2:30 a.m., when by the smaller instrument eight miles 
were registeredf or at the rate of 96 miles an hour. T\ie\a.T^eiT me.\)X\xxa«rL\. x^^Sal«t* 
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at ten- mile intervals, instead of one-mile intervals, and consequently an exact five- 
minnte comparison cannot be made; but one ten-mile run was made in 6.45 minutes, 
which is at the rate of 93.3 miles per hour. Neither set of cups was blown off or in 
the least disabled by this wind. It was a result entirely unexpected by the writer, 
that the -two anemometers should so closely correspond in their aggregate and max- 
imum velocities. The period under discussion Includes the three calmest months of 
. the year, and consequently the smaller instrument has a slight advantage over the 
larger in total returns. It will probably be found, when we are able to include one 
entire year in the comparison, that the larger cups will have a very slight advantage 
over the smaller; but the difference between the total velocities of these instruments 
is so minute as hardly to be worthy of consideration. 



MINERAL WATERS. 

G. H. FAILYEB AND C. M. BREESE, 
Kansas State Agricultural College, Manhattan. 

In reporting the results of the analyses of mineral waters made during the year, 
we have followed the recommendation of the committee appointed by the Chemical 
Section of the A. A. A. S., to report upon best methods of stating results*: that is, 
the basic elements are given as such, not as oxides, as was usual previously; the 
acidic elements are given as such, if directly combined with a basic element; if in 
the form of an oxygen acid, the whole of the oxygen of the salt is given in stating 
the amount of the acid. Instead of giving magnesium sulphate (MgS04) ^^ MgO 
and SO3, it is now given as Mg and SO4. Chlorine is given, and not hydrochloric 
acid, the element chlorine being directly combined with the metal, as in NaCl. 

The amounts are given in parts per thousand. The specific gravity of a water 
containing so little in solution is appreciably one, and these amounts may be taken 
as giving the grams per litre. Multiplied by 58.3 they will give approximately the 
grains per U. S. gallon. The results can thus be readily reduced to this form by 
those who so desire; but of the three forms, that of parts per thousand is the sim- 
plest statement of the strength of a solution. These are ratios that can be seen 
readily, while it requires more than ordinary familiarity with these units to enable 
one to perceive the relation of solids to the liquid in which they are found, when 
stated as grains per gallon. 

No. 1 is from Burr Oak, Kansas. 

No. 2 is from Conway, Kansas. 

No. 1. Part* 

per 1000. 
Potassium Trace. 

Sodium 3170 

Lithium 0008 

Calcium (as bicarbonate) 0038 

Calcium (not as bicarbonate) 4585 

Magnesium (as bicarbonate) 0015 

Magnesium (not as bicarbonate) 3733 

Alumina 1175 

Iron (as bicarbonate) 0144 

Sulphuric acid (SOJ 2.9407 

Chlorine 1051 

Phosphoric acid Trace. 

Boric acid Trace. 

Silica 0883 

Combined and free carbonic acid not determined. 

*See Proceedinga American Association for the AdvanteYaeuLl oi^\^\i^«k,\%>'S\^^^%^\^. 
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>'OTES ON THE EARLY STAGES OP THREE MOTHa 

:. L. MARLATT, STATE .UOOCUI-TURAI, COLLEGE, MAKHATTAH, KANSAS. 




JfSBlCE BIDENTATA WALKER. 
a,molh; b, Unm; o, pupa; d, pup>-c«>« of folded leaf; g, tba egg, enUrged, irltb outlln« of the tui- 
Itse patterD, much m^Dlfled. Eiisepting e, tbe flguiu are of the >lie of nature. 

Eight or (en neaclj fuU-growD peonliac Bsw-backed larTce, which piov6d to be of 
tbe aboie-ttamed moth, wsfb collected on young elm-shoots growing in the College 
gronndi, September 13, 1887. A. number of whitiah, hemisphetioal eggs with irreg- 
nlar openings at the apex through which the larvee had escaped, were fonndon or 
near the eaten lesTaa, attached singly to the opper anrtaoe of the leaf. 

Cocoons of atont, brownish ailk were oonstrncted by the larvee shortly after ool- 
lection (Sept. 14-31) in folded leaves, or ander some slight protection at the enrfaoe 
of the soil, concealed by particles of earth. 

A considerable time elapaed before the papal stage was aasumed. 

Moths appeared May to Jane, and deposited eggs in the brceding-oage exaolly 
similar to those foand on (he leaves (he previons September. Tbe egga failed to 
hatch, mnch to my regret, and the earl; larval changes cannot be given. It ia aafe 
to assame, however, (ba( this moth is double- brooded — the motbs from which my 
specimens were obtained probably appearing about the first of Aagnst. 

I have tailed to Snd any reference to the early stages of (his insect in the ento- 
mological norke at my command, and the following descriptions of earl; stages ore 
given in tbe belief that (hey have not hitherto been recorded: 

Egg: .Ox.fiG mm. Shape, hemispherical, with a broad flattened base, irregularly 
enoirtAeA bj a whitish cement, fastening it to the leaf. Surface shining, apparently 
0iaootb, bnt when bighlj msgnifled is found to be covered mVa T&\a«& ^invK viuAm- 



TWENTT-FIRST Ai^NUAL MEETING. 



iag minute polfgODal, DBually 6'aided, areas. Color, honej yelloir; after hatohing,. 
neatly white, 

Mature larva.- Length, 82 to 86 mm. Head, reBinons, slightly bilobed — a uarrov 
bronniah stripe marking eeoh lobe in front. Month-parts light, mandibles tipped 
with dark. Body moderatsly robnst, especially at center. Thoraoio segments small. 
AbdominaL segments 3-11, armed dorsally with large, fleshy bi-toothed elevationBr 
increasing in size from 1th to the Gth segment, then diminishing to the 10th. The 
elevation on the 11th segment is considerably larger than that of the preceding seg- 
ment, and has bat one point. Tips ot all theprotaberances, orimson. Body, greenish r 
npper half of sides washed with white, interrupted by a central dorsal hyaline line, 
and an obliqae hyaline line eitending from the dorsal sntnre to the lower edge of 
the white on each segment. ' 

A dnll, crimson band marks the lower edge of the thoracic segments, and seg- 
meota 11 and 12, aontinning on the last to the tips of the anal prolegs. A spot of 
the same color marks the lower edge of eegments 4, 6, and 10. 

Abdominal feet eiteriorlj dull crimson, transsersely lined with blank. 

Thoracic feet reainons, with a brownish line or dot on the outer side- 
Venter, greenish. Stigmata, black. 

Pupa: 16i6 mm. Bobnst; dark reddish brown; last segment armed with a shin- 
ing spine, forked, and reaarved at the tip (see fig. c) — (wanting in one specimen, 
nniformly present in i others examined). Wing and feet oases, etc., extend nearly to- 
the posterior margin of the 1th abdominal segment, and are deeply rogose. Abdom- 
inal segments ponctate, shining: the three sntnres inclnding the 6th and 6th abdom- 
inal s^ments prominent, e^es produced into minute ridges. 

Stigmata elongate, not prominent. 







rith'in; 



i alzs of naturi 

During Aagnst and September the gregarious larvEe of the above-named motb are- 
quite commonly found On our native oaks, feeding in oompanies of ten to fifty or 
more. The leHveH are eaten entire, except coarser veins, even by nenly-hatohed 
larvEe; and limbs and small trees are freqaently entirely defoliated by more mature- 
worms. On falling, the young lervs attach a thread to the leaf by means of which, 
it may be regained; halt-grown to mature letvs have not this habit, and are not 
easily induced to fall. After attaining fnll aize, early in September, the larvce enter 
the soil an inch or more and construct earthen cocoons, in which the i}>i^vJl «.*j&it>b'A- 
asenmed seven or eight days later. 
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Moths emerge late the following summer, July 1st to 15th; and after pairing, de- 
posit eggs in compact groups of 10 to 50 on the lower surface of oak leaves. 

LarT8B appear eight or nine days after the eggs are deposited; and, before reach- 
ing maturity, moult or shed their skins four times. The first moult occurs after a 
feeding period of about five days, the second to the fourth after eight to ten days, 
and about nine days elapse after the fourth moult before they become full-fed and 
enter the soil. 

The following is a record of a cluster of eggs deposited on a leaf of Quercus prinos 
July 11th, 1888: 

July 20, larv8B. 

August 4-5, first moult. 

August 12-13, second moult. 

August 20-21, third moult. 

August 30-31, fourth moult. 

September 9-11, full-fed. 

September 14-16, pupae. 

DESCBIPTIONS OF EABLY STAGES. 

Egg: Yellowish; oval flattened, 1.7x1.5x1 mm.; apparently smooth, shining; under 
high power marked with indistinct polygonal raised scolpturings. Before batching, 
the brownish head outline of the body, location of spines, etc., of the larva are vis- 
ible. 

Young larva: Length, 3.5 mm.; head, large, .8 mm. wide, 1 mm. long, reddish 
brown; thoracic and anal plate, large plates on anal prolegs, tubercles and spines, 
dark reddish brown; general body color, yellowish. The body is armed with hairs 
and spines as follows: Two large spines 1 mm. long, forked at the apex on the 
dorsum of the 2d segment; below these on either side is a two-forked spine, and a 
substigmatal twin spine; spine on 3d segment the same, but the dorsal spines are not 
larger than the others; on the following segments the dorsal and subdorsal spines 
are one-pronged, and a small spine or hair appears below and posterior to each of 
the dorsal spines; on the 11th segment, one central dorsal two-forked spine is 
found; head, thoracic and anal plates, armed with hairs (or spines). Stigmata, light 
brown. 

Larva after first moult: Length, 10 mm.; spines on second segment 2.3 mm. long, 
not much forked; spines of body relatively shorter; all spines tuberculate, tubercles 
bearing minute hairs; color of spines, bluish black; of head and body, reddish; the 
latter yellowish above, and marked with a subdorsal yellowish stripe; stigmata, black; 
feet and plates on prolegs, dark. 

Larva after second moult: Length, 12 mm.; spines on second segment, 4.5 mm.; 
body colors darker than in previous stage; a wide, brownish dorsal stripe, including 
the two dorsal spines on each segment, extends from the second segment to the 
middle of the last; this stripe is bordered with a lighter or yellowish color, which 
becomes darker gradually to the dark-brown stigmatal area; below the stigmata, 
light brown ; a few whitish granules or minute tubercles are found on the anterior 
edge of the first segment, and on the spines. 

Larva after the third moult: Length, 16 mm.; spines on second segment, 7 mm.; 
tubercles on spines, and on segments, especially on anterior edge of first and pos- 
terior edge of last, white; colors as previously noted. 

After the fourth moult: Length, 30 mm; full-fed, 40-45 mm.; spines on second 

segment, 6.5 mm. long, ends rounded, not two-pointed; white tubercles on spines 

and body ^niie prominent; a prominent transverse row on anterior and posterior 

edge of abdominal segmentSj and smaller ones soatteteA o^ex \i\vfe %erLftx«.V«»\iLTface; 
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epines, and transversa run of eight tnberoles on anterior edge of flrgt i^ment, and 
fonr OD posterior and lateral edge of last segment, shining black; doraal and Btig- 
matal area, dark reddiah brown, shading into the dnll reddish ot the snbdoraal and 
Bvbstigmatal areas; renter dark brown, eioept narrow line at center, inoloding 
thoraoio feet and inner Barfaoes of prol^^; stigmata, large, velvety black, with nar- 
row yellowish border. 

Deaeriptiotu of pupw: Female — Length, S6 mm.; width, 10 mm.; apical spine 
two-pronged, 3.S mm. long; foar prominent sharpened tubercles at tbe anterior ex- 
tremity of body; eitremities, and margins of the 6th, 6th and 7tb segments armed 
with many sharp points; color, very dark reddish brown, almost black; general form 
as in Anigota rvbievnda. Male — Lsngtb, 30 ram.; width, 8 to 9 mm.; apical spine, 
8 mm.; other features similar to those of female. 

Paraaites: Immatare lBr»ffi were not infreqnently fonnd swollen posteriorly and 
attached to leaves or twigs by whitish eilh. The swollen appearance was oansed by 
the cocoon ot an iohnenmon parasite, spnn within the body of the host larva. 
Daring the month of September, parasitic flies {i to } inch long, black, with red 
and white-marked limbs) escaped through circular openings oat near one extremity 
of tbe ■ 




RDd d, Dl 



ural 



Early in April last, before the appearance of leaves, hairy lepidopterons larvee ^ 
inch long, of a general dark color, striped longitudinally with yellow and white, were 
noted in moderate numbers crawling about the trunks and branches of ash trees on 
the Agricaltnral College farm. Later these larvse were observed feeding, nsually 
from the lower surface, on the young leaves of the ash. 

A number collected May 1st completed larval growth May ITtb, attaining a length 
of H inches, and formed slight silken cocoons, exteriorly covered with particles of 
earth, at the surface of tbe soil beneath leaves, etc., in breeding- cage. 

Pnpie were found May 31, from which the above-named moth was obtained Jane 
27. 

In June and July of the previous year, large numbers of these handsome insects 
were collected from the grass and weeds aboot and in (he grove in question. A visit 
to the grove Jnly 1, '88, was rewarded by the capture of but a single moth — a gravid 
female. This experience illDstrateH the oft en -observed fact in entomology, that the 
abundance of an insect in any locality one seaaon is of little valne in estimating the 
probable numbHra for the neit. Carefnl seaioh at this time failed to show either 
eggs or larvfB on the trees or grass in the vicinilj. StQTii\.\i6 tnu'CTi iMi."jVaTs&> ^o'li'"' 
100 yellovieb apherioa} eggs in two eloselj-place*, ^a^rt "QO^ i«cf«4fti ■aitt»«.'*ai'«*^' 
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obtained July 2d and 3d. Young larvae appeared July 9th, and were supplied with 
ash leaves and grass, bat soon died. 

In the hope of finding half -grown larvae, the grove was visited October 2l8t, and 
three larvae were found, after considerable search, feeding on the few dead leaves 
still hanging to some sprouts from the base of a few trees. A misty rain falling at 
the time, moistened the leaves so that they could be eaten by the caterpillars with 
little difficulty and apparent relish. The larvae were 10-12 mm. long when extended 
in motion, and had the form and characteristic markings of full-grown specimens, 
except in being somewhat lighter colored, and having the subdorsal and terminal 
lateral stripes grayish white — not tinged with orange. 

It is probable from the above, that this insect is single- brooded — wintering in 
the larval stage; and that the ash is its ordinary food plant. The fact that the weeds, 
Eupatorium sp. and Solidago sp., common in the grove, and the various perennial 
grasses thereabouts, were still more or less green, and yet untouched by them, is 
farther evidence that the ash is the food plant of the young as well as the adult 
larva. 

Egg: .75 mm. in diameter, nearly spherical, slightly flattened at base. To the 
unaided eye the surface appears smooth and shining, but with careful focusing with 
high power it is seen to be covered with raised lines forming a regular hexagon. 
Color, amber yellow, faintly mottled with a lighter shade. 

Young larva: Length, about 2 mm.; head broader than body, resinous, armed with 
a few hairs; eye spots, black; piliferous tubercles, thoracic shield, anal plate and 
plates on abdominal feet, resinous; hairs, one to each tubercle, light colored, equal- 
ing the thickness of the body in length; tubercles on each of the thoracic segments 
10, arranged in one transverse row, on abdominal segments except last, in two rows, 
6 in anterior, and 4 in posterior row. 

Mature larva: Length, 25-28 mm.; head somewhat less in diameter than the first 
thoracic segment, slightly bilobed, shining black, armed with a considerable number 
of black hairs; body, uniformly cylindrical, black, marked along the center of the 
dorsum by an orange stripe lighter colored between segments; a similar stripe, in- 
terrupted with black, covers the area just above and partly including the stigmata; 
a narrow, whitish-yellow line occurs midway of the dorsal and stigmatal orange 
stripe; and a similar line, curving down on the segments, borders the lower edge of 
the sides; area below the bordering lateral stripe, including the thoracic, and all but 
the inner surface of the abdominal feet, black, marked on each of the abdominal 
segments with an oblique yellowish spot; ventral surface within thoracic and ab- 
dominal feet, ashy, finely dotted with dark; segments armed with transverse rows of 
shining blue-black tubercles, which are covered with short, radiating hairs, both 
black and white, the black predominating on the dorsal, and the white on the lateral 
tubercles; stigmata, black. 

Pupa: 15x5.5 mm.; dark reddish brown, robust, considerably enlarged back of 
the thoracic segments; last segment terminating in a produced semi-circular edge, 
slightly notched at the center, and armed with short, more or less forked hairs; 
wing-cases extend nearly to the posterior margin of the fourth segment; stigmata 
elongate, slightly elevated; general surface shining, abdominal segments minutely 
and sparsely punctured. 



OBSERVATIONS ON THE DIVIJJING-ROD. 

BY EDWARD A. KILIAN, ALMA. 

To the nnprejndiced, without doubt it must be a fact that "water-witching," as 
J^ IS popalarly called, is either a self-deception ox an mt©Tit\OTi«\ lt«ivjA >a^ Wiq^^ 



Twenty-fib 8T Annual Meeting. 115 



claiming to haye the power to divine underground water near the surface by means 
of a forked stick. That all who pretend to have this power of divination are inten- 
tional deceivers, I have always doubted. Ever before seeing " water-witching " per- 
formed, I had been of the opinion that there must be, as Frof . Czermak calls it in 
his lectures on hypnotism, " a not well or not clearly-observed fa^V In vain I sought 
for an explanation of the phenomenon. Works treating on the solution of popular 
superstitions did not give the least explanation. Mayo, in " Truth in Popular Super- 
stitions, Divining-Rod and Witchcraft," comes to no solution of the problem; he 
experiments with the rod, but does not find the real cause. An article in a number 
of the St. Louis Olobe-Democrat in March, 1888, on *^ Divination," does not solve it, 
in spite of all endeavors to do so. 

Whether anyone else has made the observations herein stated, I do not know. 
They were made by a friend of mine, Werner A. Stille, Ph.D., Principal of the Baden 
Schools, Baden, St. Louis, Mo., and myself. 

I saw "water-witching" performed for the first time some ten years ago, by an 
old honest farmer, who believed in it as gospel truth. Walking by the side of the 
performer, it became at once clear to me that there was a case of self-deception. 

It may be hardly necessary to give a description of the divining rod. The forked 
hazel or the forked twig of a peach tree are in high esteem by those who practice 
"water-witching," although any other forked twig will do. Both prongs of the rod 
have to be thin, of nearly equal thickness, and about two feet in length. An end is 
taken in each hand, the arms extended forward, and held stiff; the hands are kept at 
about the height of the hips, and turned outward, so that the closed fingers are above 
and the thumbs at the outside of the hands; the rod is grasped tightly and held 
horizontally, while walking over the ground to be explored for water. 

Both arms and hands thus in a strained position are to regain a more easy posi- 
tion, but the rod must be held tightly. As the turning of the arms and hands is 
either by relaxation of the muscles or involuntarily, an invisible power seems to be 
active in twisting the rod out of the operator's hands. In the endeavor of the mus- 
cles to regain their natural position, the hands turn somewhat, and by observing 
them closely it will be seen that by this involuntary movement of the hands, caused 
by the relaxation of the muscles, the rod is bent downward, and in some instances 
with so great a force that it is twisted in the hand, and one or the other end will 
break. 

And surely water will be found if " water-witching " is exercised in places where 
underground water near the surface is in abundance. 

Try the experiment, which is easy to perform, and you have a very fine illustra- 
tion of a " not well or not clearly observed fact.*' 



METEOROLOGICAL SUMMARY FOR THE YEARS 1887 AND 1888. 

PREPARED BY PROF. F. H. SNOW, UNIVERSITY OF KANSAS, FROM OBSERVATIONS TAKEN AT LAWRENCE. 

1887. 
The year 1887 was marked by a cold winter and a warm spring, while the summer 
and autumn were of nearly the average temperatures. The total rainfall fell but 
little short of the average amount, but its distribution was unfavorable to corn and 
other midsummer crops. A serious deficiency in July found the ground nearly des- 
titute of moisture, on account of the ^eleven-inch defioleIi<^^ ol \Xx^^^^^'\Si^<ci^'»s>c^\s5^ 
less than two weeks what promised to be t\ie moat e\i\xTi^«wTL\» ^crtTLCt.Q>^ ^■s«^^x^^:^'s."<aA. 
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in the State wan reduced to very sinall proportions. The abundant crops of oatB, 
hay, potatoes and other spring and autumn products gave the State of Kansas a 
great advantage over some other States, which suffered from a more serious drouth, 
without similar compensations. 

Other characteristics of the year were, the small percentage of cloudiness, the 
moderate wind-velocity, and the astonishingly low barometer of February 3d ( the 
lowest barometric reading on our twenty- years record). 

TEMPEBATUBB, 

Mean temperature of the year, 53.12°, which is .20° above the mean of the nine- 
teen preceding years. The highest temperature was 102°, on July 17th; the lowest 
was 20° below zero, on the 10th of January, giving a range of 122°. Mean, at 7 a. m., 
47.66°; at 2 p.m., 61.87°; at 9 p.m., 51.52°. 

Mean temperature of the winter months, 26.35°, which is 2.56° below the average 
winter temperature; of the spring, 56.32°, which is 2.67° above the average; of the 
summer, 75.77°, which is .11° below the average; of the autumn, 54.04°, which is .09° 
above the average. 

The warmest month of the year was July, with mean temperature 79.79°; the 
warmest week was July 11th to 17th, meau 86.75°; the warmest day was July 17th, 
mean 89.50°. The mercury reached or exceeded 90° on 40 days, (just the average 
number,) viz.: one in May, 5 in June, 18 in July, 10 in August, and 6 in September. 
There was only one day on which the temperature reached 100° — July 17th. 

The coldest month was January, with mean temperature 20.48°; the coldest week 
was January Ist to 7th, mean 4.36° above zero; the coldest day was January 8th, 
mean 7.13° below zero. The mercury fell below zero on 16 days, of which 9 were in 
January, 3 in February, and 4 in December. 

The last hoar frost of spring was on April 24th; the first hoar frost of autumn 
was on October 12th; giving an interval of 171 days, or nearly six months, entirely 
without frost. This is 16 days longer than the average interval. 

The last severe frost of spring was on April 4th; the first severe frost of autumn 
was on the 24th of October; giving an interval of 203 days, or nearly 7 months, 
without severe frost. The average interval is 198 days. No frosts during spring 
and autumn caused damage to crops of grain and fruit; but the low temperatures 
of January were seriously destructive to the buds of budded varieties of peaches. 

BAIN. 

The entire rainfall, including melted snow, was 33.84 inches, which is only .86 
inch below the annual average. Either rain or snow, or both, in measurable quan - 
titles, fell on 91 days — 13 less than the average. On 16 other days rain or snow fell 
in quantity too small for measurement. 

The number of thunder showers was 23. There was but one light hail storm 
during the year. 

SNOW. 

The entire depth of snow was 25 inches, which is 3.15 inches above the average. 

Of this amount, 9 inches fell in January, 6 inches in February, 6 inches in March, 
one inch in November, and 3 inches in December. Snow fell on 28 days, on 7 of 
which the quantity was too small for measurement. The last snow of spring was 
on April 22d. The first snow of autumn was on November 23d — 15 days later than 
the average date. 

FACE OF THE SKY. 

The mean cloudiness of the year was 40.91 per cent., which is 3.46 per cent, below 
9 average. The number of clear days (less than one-third cloudy) was 192; bail- 
or (from one to two-thirda cloudy), 86; cloudy l^more IViblii t^o-\.\ivt^«.\ %T . TViate 
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were 78 days on which the cloudiness reached or exceeded 80 per cent. There were 
58 entirely clear and 42 entirely cloudy days. The clearest month was October, with 
a mean of 24.09 per cent.; the cloudiest month was February, mean 57.86 per cent. 
The percentage of cloudiness at 7 a.m. was 44.45; at 2 p. m., 45.45; at 9 p.m., 82.84. 

DIBEOTION OF THE WIND. 

During the year, (three observations daily,) the wind was from the S. W. 297 times, 
N. W. 240 times, S. E. 168 times, N. E. 136 times, N. 129 times, S. 64 times, E. 57 
times, W. 14 times. The south winds (including southwest, south, and southeast) 
outnumbered the north (including 'northwest, north, and northeast) in the ratio of 
619 to 605. 

VEIiOOITY OF THE WIND. 

I 

The number of miles traveled by the wind during the year was 182,867, which is 
3,824 miles below the annual average for the preceding 14 years. This gives a mean 
daily velocity of 362.65 miles, and a mean honrly velocity of 15.11 miles. The high- 
est velocity was 76 miles an hour, on July 21st; the highest daily velocity (the second 
highest on our record) was 1,160 miles, on the 20th of December; the highest monthly 
velocity was 14,680 miles, in January. The windiest months were January, March, 
April, and October; the calmest months were June, July, August, and September. 

The average velocity at 7 a.m. was 18.42 miles; at 2 p. m., 16.61 miles; at 9 p. m., 14.16 
miles. 

BABOMETEB. 

Mean height of barometer column, 29,109 inches, which is .002 inch above the 
annual average. Mean, at 7 a.m., 29.181 inches; at 2 p.m., 29.087 inches; at 9 p.m., 
29.108 inches; maximum, 29.792 inches, on February 3d; minimum, 28.152 inches, 
on February 17th; yearly range, 1.640 inches. The highest monthly mean was 29.205 
inches, in February; the lowest was 29.041 inches, in June. The barometer observa- 
tions are corrected for temperature and instrumental error only. 

BEIiATIVE HUMIDITY. 

The average atmospheric humidity for the year was 698; at 7 a. m,, 79.6; at 2 p. m., 

54.7; at 9 p.m., 75.1. The dampest month was February, with mean humidity 82.6; 

the dryest month was April, mean humidity 61.1. There were 18 fogs during the 

year. The lowest humidity for any single observation was 8 per cent., on March 
8th. 



1888. 

The chief meteorological feature of the year 1888, at this station, representing 
the eastern portion of Kansas, was the abundant and well-distributed rainfall. The 
total precipitation came within one one-hundredth of an inch of the maximum rain- 
fall of the year 1876, and has nearly made good the deficiencies of the years 1886 
and 1887. 

In temperature the annual mean was below the average. This result was chiefly 
due to the abnormal coldness of January, March, August and October, which more 
than overbalanced the unusually high temperatures of April, May, July, and Decem- 
ber. Other peculiarities of the year were the low wind-velocity, the small proportion 
of cloudinesiii, and the unusually high barometric pressure. The year 1888 was the 
fifth successive year of wind-deficiency. Our records of the wind show four alter- 
nating periods: Four years of excess (1873-1876); three years of deficiency (1877- 
1879); four years of excess (1880-1883); and five years of deficiency (1884-1888). 

TEMPEBATUBE. 

Mean temperature of the year, 62.28°, which is .65° be^Vo'w \»Vift xcvftwct q\n>>cv^^^ ^-t^- 
OBding years. The highest temperature was ^^^, oti k-u^xi^^* "l^N N;>CifeVsNR^^"^'^'«^^^^^ 
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below zero, on the 15th of January; giving a range of 117°. Mean, at 7 a. m., 46.91°; 
at 2 P.M., 60.79°; at 9 p.m., 60.71°. 

Mean temperature of the winter months, 28.41°, which is .37° below the average 
winter temperature; of the spring, 52.75°, which is 1.03° below the average; of the 
summer, 76.18°, which is .69° below the average; of the autumn, 62.77°, which is 1.27° 
below the average. 

The warmest month of the year was July, with mean temperature 79.62°; the 
warmest week was July 28th to August 3d, mean 83.77°; the warmest day was August 
2d, mean 87.125°. The mercury reached or exceeded 90° on 28 days, (12 below the 
average number,) viz.: six in June, 17 in July, 3 in August, and 2 in September. 
The temperature at no time reached 100°. 

The coldest month was January, with mean temperature 17^70°; the coldest week 
was January 14th to 20th, mean temperature 3.33°; the coldest day was January 
16th, mean 11.25° below zero. The mercury fell below zero on 9 days, of which 8 
were in January and 1 in February. 

The last hoar frost of spring was on May 19th; the first hoar frost of autumn 
was on September 28th; giving an interval of 132 days, or nearly 5 months, entirely 
without frost. This is 24 days shorter than the average interval. 

The last severe frost of spring was on April 29th; the first severe frost of autumn 
was on November 9th; giving an interval of 203 days, or nearly 7 months, without 
severe frost. The average interval is 198 days. No frosts during spring and autumn 
caused damage to crops of grain and fruit; but the low temperatures of January 
were generally destructive to peaches and cherries. 

BAIN. 

The entire rainfall, including melted snow, was 44.17 inches, which is 9.61 inches 
above the annual average. Either rain or snow, or both, in measurable quantities, 
fell on 83 days — 20 less than the average. On 17 other days rain or snow fell in 
quantity too small for measurement. 

The number of thunder showers was 37. There were five light hail storms during 
the year — two in May, two in August, and one in October. 

SNOW. 

The entire depth of snow was 22 inches, which is exactly the yearly average. Of 
this amount, 3 inches fell in January, 2 inches in February, 2 inches in March, 12 
inches in November, and 3 inches in December. Snow fell on 25 days, on 10 of which 
the quantity was too small for measurement. The last snow of spring was on March 
27th. The first snow of autumn was on November 9th, which is just the average 
date. 

FACE OF THE SKY. 

The mean cloudiness of the year was 42.49 per cent., which is 1.71 per cent, below 
the average. The number of clear days (less than one-third cloudy) was 179; half- 
clear (from one to two-thirds cloudy), 96; cloudy (more than two-thirds), 92. There 
were 78 days on which the cloudiness reached or exceeded 80 per cent. There were 
61 entirely clear and 42 entirely cloudy days. The clearest month was September, 
with a mean of 22.44 per cent. ; the cloudiest month was March, mean 63.87 per cent. 
The percentage of cloudiness at 7 a.m. was 48.77; at 2 p.m., 44.71; at 9 p.m., 34. 

DIBEOTION OF THE WIND. 

During the year, (three observations daily,) the wind was from the S. W. 316 

times, N. W. 201 times, S. E. 205 times, N. E. 136 times, N. 101 times, E. 73 times, S. 

Sd Klines, W. 11 times. The soath winds (inoluding soutVi^eat, aoxxtVi ^.xxd southeast) 
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ontnntnbered the noith (inolading northweat, north and nortbeaat) in the ratio of 



The number ot miles traveled bj the wind daring the ^ear was 128,185, which is 
7,751 miles below the annual average for the preceding 15 years. This gives a mean 
daily velocity of 350.33 miles, and a mean honrly velocity of 14.59 miles. The high- 
est TClooit; (the highest ever recorded at this station) was 96 miles an boor, from 
2:2G to 2:30 a.m. on Aogast 12tb; the highest daily velocity was 930 miles, on the 
Sfith of Febranry; the highest monthly velocity was 13,830 miles, in March. The 
windiest months were Jaunary, February, March, and April; the calmest months 
were July, Angast, and September. The average velocity at 7 a.m. was 13.86 miles; 
at 2 p. St., 16 miles; at 9 p. it., 14.58 miles. 



Mean height ot barometer oolamn, 29.132 inches, which is .25 inch above the an- 
nual average. Mean, at 7 l.u., 29.119 inches; at 2 p. u., 29.114 inches; at 9 p.m., 
29.131 inches; maximara, 29.983 inches, on Jancary IRth; minimnm, 28.496 inches, 
on March 19thl yearly range, 1.488 inches. The highest monthly mean was 29.334 
inches, in Janoary; the lowest was 28.9GS inches, in May. The barometer observa- 
tions ate corrected for temperatnre and instrumental error only. 



., 81; at 2 
L humidity 
Igs daring 



The average atmospheric humidity for the year was 72.2; at 7 
P.M., 6S.2; at 9 p.m., 77.3. The dampest month was January, with v, 
85.9; the dryest month was April, mean humidity 61.S. There were 1 
the year. The lowest humidity for any single observation was IS per 
22d and May 14th. 

The following tables give the mean temperature, the extremes of temperature, 
the samber of inches of rain and snow, the number of rainy days, the nnmber of 
thunder showers, the mean cloadioess, the relative humidity, the narabet of fogs, 
the velocity of the wind, the mean and extreme barometer heights for each month 
of the year 1888, and a comparison with each of the preceding 20 years: 
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Winnipeg, Mav.— Historical and Scientific Societi/ of Manitoba: Transactions— 
No. 30. Life of John Tanner, a Manitoba Scout [2]. 
No. 31. Henry's Journal on Fur Trade on the Red River, 1799 to 1801 [2]. 
No. 33. On the Selkirk Settlement [2]. 
No. 34. Annual Report [2]. 

ENGLAND. 

Birmingham.— rA« Afason Science College: Calendar, 1889-90 [14]. 

London.— r^ Geologists' Association: The Geology of Belgium and French Ardennes [4], The Geology 

of Palestine [4]. 
The Geological Society of London : Abstract of the Proceedings, Session 1888-9, Nos. 527-543 [6]. List 

of the Society, 1889 [3]. 

Manchester.— TAc Manchester LVerary and Philosophical Society: Memoirs and Proceedings, Fourth 
Series, Vol. 1, 1887-8 [20]; Vol. II, 1888-9 [20]. 

FRANCE. 

Bordeaux.— Sbc/^^ Linnfennede Bordeaux: Proces Verbaux, Vol. XLI, 1887 [4]. 

Gaen.— -4cad^'»*« Nationale des Sciences, Arts et Belles Lettres de Caen: M^moires, 1887-8 [10]. 

Dijon.— ^cod^mtc des Sciences, Arts et Belles Lettres de Dijon: M6moires, Troisieme Serie, Tome X [12], 

Le Havre.— 5(9C**/« Havraise d' Etudes Diverses: Recueil des Publications, Annies, 1886 [15]; 1887-8 [8]. 

Lyots. —Sociili Linnienne de Lyon: Nouvelle Serie, Tome XXXII, Annfie 1886 [15 1; XXXIII, 1886 [20] ; 
XXXIV, 1887 [20]. 

Marseille.— iSbct^^ de Horticulture et de Botanique: Revue Horticole, Janvier, 1888, No. 402, to Septem- 
bre, 1889, No. 422 (21 numbers), [2 each]. 

Orleans. — SociHi d* Agriculture, Belles Lettres et Arts d^ Orleans: M^moires, Seconde Serie, Tome XXIX, 
Nos. 1 et 2, 1889 [5J. 

FAHis.—Cbngres International de Zoblogie : Bureau et Liste des Membres, 1889 [2]; Congres et Confer- 
ences, 1889 [2]. 

FA\j,—SociitS des Sciences, LeUres et Arts de Pau: Bulletin, Deuxieme Serie, Tome XV, 1886 [24] ; Tome 

XVI, 1887 [14J. 
La Rochellk.— .4wwi^/ni« de la Rochelle — SociHi des Sciences Naturelles dela Charente Inferieure : Annates 

de 1887, No. 24 [18]; de 1888, No. 25 [22]. 

TovLOVSK—Acadhnie des Sciences de Touloiue: M6moires, 1888 [16]. 

GERMANY. 

Bonn. — Nalurhistorischen Vereines der preussischen Rheinlande,u. a. 'W.: Verhandlungen, Sechsundvier- 
zigster Jahrgang, Erste Halfte [8]. 

BREHKif. —Nalurwissenschoftlicher Verein: Abhandlungen, X Bd. 1 Heft. [14]; 2 Heft. [6]. 

GiKSSKV. —Oberhessische Gesellschaft fur Natur- und Heilkunde : FOnfundswanzigster Bericht[10]; Sechs- 
undswanzigster [10]. 

'M.iissTKR—Westfaelischen Provinzial'Vereins fur Wissenschaft und Kunst: Jahresbeiicht, Zwolfter, 1884 
[10]; Funfzehnter, 1886 [9]; Sechszehnter, 1887 [9]. 

OsNABRt^CK. — Naturwissenschaftlicher Verein zu Osnabruck: Siebenter Jahresberlcht, fdr die Jahre 1885 
bis 1888 [10]. 

Strasbourg. — SociHi des Sciences, Agriculture et Arts de la Basse Alsace: Bulletin Mensuel, Tome XXIII, 
Fascicules de Janvier, Fevrier, Mars, 1889 [2 each]. 

Wiesbaden. — Nassauischen Vereinsfur Naturkunde: Jahrbucher, Jahrgang 42, 1889 [18]. 

IRELAND. 

'RKijFASiT.— Belfast Natural History and Philosophical Society : Proceedings, 1887-8 [6]. 

Dublin.— /2oya/ Dublin Society: Scientific Proceedings, Vol. VI (N. S.) Part 3, Aug., 1888 [4]; Part 4, 
Nov., 1888 [7] ; Part 5, Feb., 1889 [4] ; Part 6, May, 1889 [6]. 

Scientific Transactions, Vol. IV, March, 1889. Part 2. A Monograph of the Marine and Freshwater 
Ostrocoda of the North Atlantic, and of Northwestern Europe. Section I, Podocopa. By George 
Stewardson Brady, M. D., F. R. S., F. L. S., and Rev. Alfred M. Norman, M. A., D. C. L., F. L. S. 16 
plates [20]. 

Part 3. Observations of the Planet Jupiter, made with the Reflector of Three Feet Aperture, at 
Birr Castle Observatory, Parsontown. By Otto Boeddicker, Ph. D. 7 plates [8]. 

Part 4. A New Determination of the Latitude of Dunsink Observatory. By Arthur A. Ram- 
baut [4]. 

Part 5. A Revision of the British Actinice. Part I. By Alfted C.H%Mci\!L,\(L. k.VJ^.'ecoN.'sJSi^;^."^. 
I. A., Professor of Zoology Royal College of Science, Du^oWii. 1 \>\«Xft^. ^\^.w^A^'^^^^'^♦ 
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ITALY. 

Catania.— ^ceodemia Oioenia di Scienze Naturali in Oaianin : BuUetino Mensile, Die, 1888 [2] ; Febr., 1889 
[2]; Apr., 1889 [2]. 

Padua.— JS. Accademia di Scienze LeUere ed Arti in Padova: Atti e Memorle, Anno CGLXXXIX, 1887-8 

[12J. 

^aA.—abo i m a IWoMM « AMmw Jtatar«K: Atti—Processi Yerbali— Vol. YI, Nov., 1888 [4]; Die, 1888 
[4] ; Gen., 1889 [2] ; Marzo, 1889 [2]. 

Alia Memoria del Prof. Giuseppe Meneghini, fatta nelPaula HHgn»4aU' Universita Pisana, Ai 
XXIV, Marzo, 1889 [8]. 

BonA.— Accademia Pontiflcia de Nuovo Lincei: Addo XLII, Sess. 1, Die, 1888 [2] ; Sess. 2, Gennalo, U89 
[2] ; Aprile, 1889 [2] ; Maggio, 1889 [2]. 

MEXICO. 

ISlKXico.^Sociedad CfierUifica *^ Antonio Alzate:" Memorias, Tomo II, Mayo, 1889 [2]. 

NORWAY. 

Christiani A.— l^denskabs Selskabs i Christiania : Forhandlinger, Aar 1888, med 10 Karter og 25 Plancher. 

No. 1. Difteriens Forekomst i Norge, af Axel Johannessen. Med 10 Karter og 1 Planche [25]. 

No. 2. Noreke jordfundne oldsager i Nordiska Museet i Stockholm, af Dr. Ingvald Undset. 
Med 2 Plancher [3]. 

No. 3. Om plan og komposition i Thukydids grseske historie, af P. N. Ostbye [5]. 

No. 4. Indskrlfter fra middelalderen i Throndjeins domkirke, af Dr. Ingvald Undset. Med 16 
Plancher [6]. 

No. 5. Das Gedicht des Simonides in Platons Protagoras, von J. Aars [2]. 

No. 6. Enumeratio Bryinearum Dovrensium, Auctore N. C. Kindberg [2]. 

No. 7. Additional Notes on Australian Cladocera, raised from dried mud, by G. O. Sars. With 
6 Autographic Plates, colored from living specimens [5]. 

No. 8. Jordskjaelv i Norge, 1887, af Hans Reusch [2]. 

No. 9. To Theoremer vedrorende en klasse brakistokrone kurver, af Axel Thue [2]. 

No. 10. Christiania Observatoriums Polhoide, bestemt ved Observationer i forste Yertikal, af 
H. Geelmuyden [3]. 

No. 11. BeitrSge zur Lehre von den geschlechtlosen Pronomen in den indogermanischen 
Sprachen, von Dr. A. Torp [3]. 

No. 12. Studier over Nedborens Yarighed og Taethed i Norge, af H. Mohn [3]. 

No. 13. Zur Theorie der Transformations-gruppen, von Sophus Lie [2]. 

Oversigt over Yidenskabs Selskabets Moder i 1888 [2]. 

Throndjbm.-— Z>e/ Kouffelige Norake Videnskabers Selkabs: Skrifter, 1886 og 1887 [4]. 

RUSSIA. 

St. Petersburg. — Cbmiii Giologique de la Russie: Bulletins, Yol. lY, complete [25]; Yol. Y, complete 
[26] ; Yol. YI, complete [25]. 

Mfimoires, Yol. II, complete [50]; Yol. Ill [40]. 

These publications are accompanied by three large and valuable geological charts of Bassia, 
scarcely mailable. 

SCOTLAND. 

Edinburgh.— J9otonica2 Society of Edinburgh: Transactions and Proceedings, Yol. XYII, Part II [10]. 
Glasgow.— rA« Geological Society of Glasgow: Yol. YIII, 1884-8 [30]. 

SWEDEN. 

Stockholm.— Entomologisk Tidskrift, 1888, Haft. 1 [3] ; 2 [3] ; a-4 [4]. 
\3vsAi.A..—Kongliga Vpsala Universitet: Arsskrift, 1887 [20]; 1888 [18]. 

SWITZERLAND. 

Basel. — Naturforschenden ChseUschafl in Basel: Yerhandlungen, Achter Theil, Zweites Heft. Mil 6 
Tafeln und 16 Holzschnitten [15]. 

Geneva. — SociitS de Physique et d'ffistoire Naturelle de Geneve: Compte Rendu, 1888 [4]. 

united states of AMERICA. 

Albion, N. Y.— 06 legist— Frank H. Lattin. Yol. YI, Nos. 8, 9, 10, 11 [2 each]. No. 11 contains a com- 
plete list of the birds of North America, arranged according to the A. 0. U. Check-List, with prices 
or comparative values of the eggs. 

AitnArbob, Mich. — University of Michigan : Morphology of the Carinse upon the Septa of Rugose Corals, 

by Mary E. Holmes, A. M., (1887) [5]. 
- American Meteorological Journal — Meteorological JoutnaV Co.^^oV.Nl.'^o.T \^"\. 
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Baltimore, Md.— JMn> MtfUma OmioerHty: Circulars, Nos. 74-76 [4 each]. 

Bloomington, III.— (See Champaign.) 

Boston, Mass.— ^o«^o» Society of Natural History: Proceedings, Vol. XXI, vonptote [20]; Vol. XXII, 
complete [24] ; Vol. XXIII, complete [22] ; Vol. XXIV, Part I, May to December, 1W8 [tt]-, ftRtll, 
December, 1888, to May, 1889 [10]. 

Ornithologist and Oologist— Frank B. Webster, 409 Washington street. Vol. XIV, No. 10, Octo- 
ber, 1889 [3]. 

Boston SderUiflc Society : Science Observer, Vol. II, complete [8] ; Vol. Ill, complete [8] ; Vol. IV [10] ; 
Vol. V [10]. 

Bbookville, ISD.—BrookvUU Society of Natural History : Bulletin No. 2 [4]. 

Papers by Amos W. Butler: Local Weather Lore, 4 pp. Amer. Meteor. Jour., December, 1884. 

The Sacrificial Stone of San Juan, Teotihuacan, 4 pp. Amer. Antiquarian, May, 1885. 

The Remains at San Juan Teotihuacan, 4 pp. Proc. A. A. A. S., Ann Arbor meeting, August, 1885. 

The Habits of Some Arvicolinse, 4 pp. Proc. A. A. A. S., Philadelphia meeting, September, 1884. 

Hibernation of the Lower Vertebrates, 4 pp. Amer. Naturalist, January, 1885. 

Observations on the Muskrat, 12 pp. Amer. Nat., November, 1883. 

Miscellaneous Zoological Notes, 6 pp. Jour. Cinti. Soc. Nat. Hist., January, 1887. 

Ditto, No. 2, 4 pp. Same publication, October, 1887. 

Same Title, No. 3, 4 pp. Same publication, January, 1888. 

Periodical Cicada in Southeastern Indiana, 8 pp. U.S. Dept. Agr., Div. Entom. Bulletin No. 12 
[4]. 
Cambridge, lAkS%.— Cambridge Entomological Club: Psyche, Nos. 141 to 150 [2 each]. 
Museum of Comparative Zodlogy at Harvard^llege : 

Annual Report of the Curator for 1883-4 [2] ; 1886-7 [4] ; 1887-8 [3]. 

Bulletins— Vol. XIII, No. 4. On the Development of the Calcareous Plates of Amphiura, by J. 
Walter Fewkes. 3 plates [5]. 

No. 5. Fossil Mammals from the White River Formation in the Museum of Comp. Zool. [2]. 

No. 6. The Eyes in Scorpions, by G. H. Parker. 4 plates [4]. 

No. 7. On Certain Medusee from New England, by J. W. Fewkes. 6 plates [4]. 

No. 8. On Certain Vacuities or Deficiencies in the Crania of Mammals, by D. D. Slade. 2 plates 

[2]. 

No. 9. The Superior Incisors and Canine Teeth of Sheep, by Florence Mayo. 2 plates [2]. 

No. 10. The Rattle of the Rattlesnake, by Samuel Garman. 2 plates [2]. 

Vol. XIV. Three Cruises of the Blake in the North Atlantic, Caribbean Sea, and Gulf of Mex- 
ico, by Alexander Agassiz. Vol. I. Maps and numerous cuts [24]. 

Vol. XV. Three Cruises of the Blake. Vol. II. With very many beautiful cuts [30]. 

Vol. XVI, No. 1. Petrographical Characters of a Dike of Diabase in the Boston basin, by Wm. 
H. Hobbs. 1 plate [2]. 

No. 2. On the Geology of the Cambrian District of Bristol County, Mass. Map and 2 plates [3]. 

No. 4. The Faults in the Triassic Formation near Meriden, Conn., by Wm. Morris Davis. 5 pi. 

[4]. 

No. 5. On the Occurrence of Fossils of the Cretaceous Age on the Island of Martha's Vineyard, 
by N. S. Shaler. 5 plates [4]. 

Vol. XVII, No. 1. On the. Development of the Calcareous Plates of Asterias, by J. W. Fewkes. 
5 plates [6]. 

No. 2. On the Lateral Canal System of the Selacbia and Holocephala, by Samuel Garman. 53 
plates [12]. 

No. 3. The Coral Reefs of the Hawaiian Islands, by Alexander Agassiz. 13 maps and plates [6]. 

No. 4. On the Primitive Axial Segmentation of the Chick, by Julia B. Piatt [3]. 

No. 5. The Morphology of the Carotids, by H. Ayres, Ph. D. 1 pi. [3]. 

Vol. XVIIL MoUusca of the Gulf of Mexico and the Caribbean Sea, by W. H. Dall. Part II, 
Gastropoda and Scaphopoda. 31 plates— 400 figures [25]. 

Champaign, Ili..— Illinois ^ate Laboratory of Natural History : Bulletins]— 

Vol. II, Article V. Described Species of Freshwater Crustacea from America, North of Mexico, 
by Lucien M. Underwood [4]. Art. VI. Parasitic Fungi of Illinois, Part 2, by T. J. Burrill and 
F. S. Earle [3]. Art. VII. Food of Freshwater Fishes, by S. A. Forbes [3]. Art. VIII. Food Rela- 
tions of Freshwater Fishes, by S. A. Forbes [4]. 

Vol. Ill, Art. I. Illinois Microgasters, by Clarence M. Weed, M. S. [2]. Art. II. Jassidse of 
Illinois, Part 1, by Chas. W. Woodworth, M. S. [2]. Art. III. Parasites of the Lesser Apple-Leaf 
Roller, by Clarence M. Weed [2]. Art. IV. Anatomy and Histology of a new Earthworm {Diplo- 
cardia communis) by H. Garman [4]. 

Cincinnati, 0,—Cincinnaii Society of Natural History : Journal, Vo\. Vll\, QiCi\a?^\^^ft^^*k\. 

Historical and Philosophical Society : History and DesctVplioTi ot \Xift YViQ^"^ ci\i NX^fe <^\sSa'«e^'85t^'^^'' 
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Columbus, O.—Ohio State University— Agricultural Experiment Station: Technical Series, Vol. I, No. 1, 
October, 1889— Prep. Stages of the 20-Spotted Ladybird; Studies in Pond Life; Bibliography of 
Insects affecting Clover [2]. 

Davenport, Ia,— Davenport Academy of Natural Science*: Proceedings, Vol. V, Part 1, 1884-9 [14]. 

Denver, Colo.— Colorado Scientific Society: Proceedings,*Vol. Ill, Part 1, 1888 [8]. 

Harrisburg, Pa.— Penna. Geological Survey (see Philadelphia). 

liHT)lA.viiVOiAS.— Department of Geology and Natural History : Indiana Geological Reports for 1874 [15] ; 
1875 [20]; 1883 [22] : 1884 [12]; 1885-6 [18]. 
Indiana Academy of Science: Constitution and List of Members [2]. Dup. 

Iowa City.— State Historical Society of Iowa: The Iowa Historical Record, October 1889 [4]. 

Kansas City.— Kansas City Review of Science and Industry, Vol. Ill, complete [24]; Vol. VIII, com- 
plete [25]; Vol. IX, Nos. 1 to 5 [20]. 

Lincoln, ^eb.— University of Nebraska: University Studies, Vol. I, No. 2 [6]. 

Manhattan, Ks.—Kdngas Experiment Station, State Agricultural College— E. M. Shelton, Director: Annual 
Report of the Professor of Agriculture, 1883 [4]; 1884 [4]; First Annual Report, 1888 [12]. 

Bulletins — No. 1 [2]. 

No. 2. Cultivated Grasses and Clovers in Kansas [2]. 

No. 3. Observations on Two Insect Pests — the Apple-twig Borer {Amphicerus bicaudatus Say) 
and the Apple Flea-beetle (Oraptodera foliacea), by E. A. Popenoe, with an appendix containing 
37 unknown parasitic hymenoptera, by Wm. H. Ashmead [5]. 

No. 4. Report of Experiments in Pig Feeding [2]. 

No. 5. Report on Sorghum Blight [2]. 

No. 6. Silos and Silage [2]. 

No. 7. Experiments with Wheat [2]. 

Meriden, Coy v. —Aferiden Scientific Association: Transactions, Vol. Ill, 1887-8 [6]. 

Milwaukee, Wis.— Natural History Society of Wisconsin: Proceedings, March, 1887, pp. to 140 [6] ; April, 
1888, pp. 141-190 [3]; April, 1889, pp. 190-232 [3]. 

Occasional Papers, Vol. I, No. 1, Sexual Selection in Spiders, by Geo. W. and Elizabeth G. Peck- 
ham, and No. 2, Protective Resemblances in Spiders, by Elizabeth G. Peckham; bound together, 
with 4 plates and numerous cuts [10]. 
Public Museum of the CUy of Milwaukee: Annual Report of the Board of Trustees, October, 1888 [8] ; 
October, 1889 [6]. 

Minneapolis, Miss.— Minnesota Academy of Natural Sciences: Vol. II, complete [22]. 

Minneapolis and St. Paul. — Geological and Natural History Survey of Minnesota : Bulletins — 

No. 2. Preliminary Description of Peridotytes, Gabbros, Diabases, and Andesytes of Minne- 
sota, by M. E. Wadsworth (St. Paul, 1887 ) [10]. 
No. 3. Botanical Work in Minnesota for 18S6, by J. C. Arthur [4]. 
No. 4. Synopsis of the Aphidse of Minnesota [6]. 
Fifteenth Annual Report, 1886 [25]. 
•Final Report, Vol. II, 1882-5 [90]. 

Montgomery, Ala.— (See University). 

New Brighton, N. Y.— Natural Science Association of Stolen Island: Proceedings, 1883-9 [12]. 

New Haven.— Qmncc/irwi Academy of Arts and Sciences: Transactions, Vol. VII, Part 2 [10]. 

New York..— New York Academy of Sciences: Annals, Vol. IV [12]. Transactions, Vol. II [12]; Vol. VI 

[16]; Vol. VII [18]; Vol. VIII [20]. 
LinncBin Society: Abstract of Proceedings, 1888-9 [4], 
Torrey Botanical Club: Bulletin, Vol. XIV [24]; Vol. XV [25]; Vol. XVI [25]. 

The Characese of America, by Dr. T. F. Allen, Part I [8]. 
The Electric Age —The Electric Age Publishing Co. Semi-monthly [2 each]. 
Electrical Review — Electrical Review Publishing Co. Weekly [2 each]. 

Normal, III.— (See Champaign). 

Philadelphia. — Am^lcan Entomological Society: 

List of Coleoptera of America, north of Mexico, by Samuel Henshaw, 1885 [14]. 
American Philosophical Society: Proceedings, No. 125 [10] ; 126 [12] : 127 [12] ; 128 [12]. Transactions, 
Vol. XI, complete [45]; Vol. XVI, Part II [16]. Rules and Regulations of the Henry M. Phillips 
Prize Fund [1]. 
Philadelphia Academy of Natural Sciences: Proceedings for 1887 [32]; 1888 [36]. 
Pennsylvania Geological Survey: 

Annual Report, 1886, Part J. Pittsburgh Coal Region, by E. V. d'Invilliers [25]. Part II. Oil 
and Gas Region, by J. F. Carl, F. C. Phillips, B. S. Lyma\i \.10V PwX. \1\. Kti\XiT«LQ\\.^ C^tfi B.^ 
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gion, with Atlas, by F. A. Hill [20]. Part IV. Ores along the Lehigh river, Cumberland Valley, 
etc., by Arthur Winslow, F. A. Hill and others [20], Atlas to Part 4 [12]. 

Annual Report for 1887. Gave Fossils, by Joseph Leidy ; Fossil Tracks in the Trias, by Atreus 
Wanner; New Boston Anthracite Basin, with map, by Benj. Smith Lyman; and State Line Ser- 
pentine, by F. D. Cheater [18). 

Anthracite Coal Region— Third Report of Progress on, 1886, by C. A. Ashburner [20]. Atlas to 
same [15]. 

Anthracite Field Atlas— Eastern Middle, Part 2, 8 sheets [10] ; Northern, Part 2, 10 sheets [14] ; 
Part 3, 6 sheets [10] ; Part IV, 8 sheets [10]; Western Middle, Part 2, 11 sheets [14]. 

Grand Atlas— 25x32 inches, in six portfolios (unmailable). Div. I. County Geological Maps. 
Part 1, 1885, 49 sheets. 

Div. II. Anthracite Coal Felds. Part 1, 1884, 26 sheets. Part 2, 1835, 22 sheets. 
Div. III. Petroleum and Bituminous Coal Fields. Part 1, 1835, 35 sheets. 
Div. IV. South Mountain and Great Valley Topographical Maps. Part 1, 1885, 43 sheets. 
Div. V. Central and Southeastern Pennsylvania. Part 1, 1883, 35 sheets. 
Atlas to Reports on Bituminous Coal Fields in Cambria and Somerset counties, 1889 [10]. 
Atlas to Report on Bucks and Montgomery counties, 1887, 12 sheets [12]. 
Atlas to South Mountain, 1889 [15]. 
Dictionary of Fossils, Vol. 1, 1889 [14]. 
Museum Catalogue, Part 3, 1889 [12J. 
Journal of Comparative Medicine aud Surgery, Vol. IX, Noa. 2, 3, 4 [6 each], 
Papilio— Eugene M. Aaron. Vol. IV, complete [16]. 

Peoria, III. — Peoria Scientific Associafion: Bulletin, 1887 [8], 
Flora Peoriana, by J. H. Brendel, Peoria [10]. 

FouGHKKEPSiK.— Vassar Brothers* Institiue: Transactions, Vol. II [8]; Vol. Ill [10]; Vol. IV, Part 1 [12]. 

Raleigh.— ^/wAa Mitchell Scientific Society: Journal, Fourth year, 1887 [14]; Fifth year, 1888 [16]; Sixth 
year, 1889, Part 1 [3]. 

Rochester. — Warner Observatory: History and Work of the. Vol. 1, 1886 [4]. 

Sacramento. — CuUfonua Stale Board of Forestry: Second Biennial Report, 1837-8 [14]. 

California State Board of Horticulture: Tenth Fruit-Growers' Convention, 1888, Official Report [12]; 

Eleventh Off. Rep. 1889 [10]. 
California State Mining Bureau: Sixth Annual Report of State Mineralogist, 1886 [24]; Seventh 

Ann. Rep. 1887 [18]. 

Salem.- JFi^ex InstUute: Bulletin, Vol. XIX [20]; Vol. XX [20] ; Vol. XXI, Nos. 1-3, Jan.-Mar. 1889 [5]; 
Nos. 4-6, Apr.-June, 1889 [5]. 

San Diego.— West American Scientist. (See San Francisco.) 

San Francisco.— Cii///brnia Academy of Sciences: Bulletin, Vol. II, No. 6 [14]; No. 7 [10]; No. 8 [8]. 
Proceedings, Vol. 1, 1888-9 [25J. 
West American Scientist— Samuel Carson & Co. (Lately C. R. Orcutt, San Diego.) December, 1887, 
to October, 1889 [2 each]. 

Santa Barbara, Cal.— <Sawto Barbara Society of Natural History: Proceedings, Bulletin No. 1, March, 
1887 [2]. 
Dr. Lorenzo G. Yates's Collection— Catalogue of Fossils in [2] ; Catalogue of Minerals in [3] ; Notes 
on Hawaiian Ferns [2]. 

Springfield, III. — Department of Agriculture^ State of Illinois: Transactions, V9I. XVI, 1878 [22] ; XVII, 
1879 [20]; XVIII. 1880 [28]; XIX, 1881 [25] ; XX, 1882 [22]; XXt, 1883 [25]; XXII, 1884 [23]; 
XXIII, 1885 [20] ; XXIV, 1886 [20]. 
Illinois State Laboratory of Natural History. (See Champaign.) 

St. Anthony Park, Minn. — University of Minnesota — Experiment Staiionj Minnesota College of AgrictU- 
ture: Bulletins- 
No. 3. Russian Apples; Nursery Stock; Fertilization of Plants; Rocky Mountain Locusts in 
Otter Tail County in 1888 [2]. 

No. 4. Comp. Value of Cold and Warm Water for Stock in Production of Milk, Butter, and 
Beef; Fungi which Kill Insects; Tuberculosis in Domestic Animals [3]. 

No. 5. Indian Corn— Habits of Root-Growth, etc.; Propagation of Russian Willows and Pop- 
lars from Hard Wood Cuttings, Native Plums, etc.; Effects of Low Temperature on Plant-Life [4]. 

St. Louis.— -Academy of Science of St. Ixmis: Transactions, Vol. V, Nos. 1 and 2 [16). 

St. Paul. — Geological and Natural History Survey of Minnesota. (See Minneapolis.) 

Topeka.— ^aTwcw State Board of Agriculture: First Biennial Report, 1877-8 [22]; Second, 1879-80 [32\; 
Third, 1881-2 [30]; Fourth, 1883-4 [30] ; Fifth, 1885-6 ^^^•, ^Vil\.\iA'^1-'^^\ 
Washburn (hllege Laboratory of Natural History : Bv\\\elVTia,^o.%\?.'\\^^-'^VA* 
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Birds of Kansas, N. S. Goss, 1883 [5] ; 1886 [10]. 
The Age of Kansas, B. B. Smyth [2]. 

Teknton, N. J.— 2Vcn/on Natural HUtory Society: Journal, Vol. I, No. 2 [4] ; No. 3, Jan. 1888 [20]; No. 
4 [3]; Vol. II, 1889, No. 1 [4]. 

University, AJ^A.—Alabama Geological Survey: Annual Reports, by Eugene A. Smith, State Geol- 
ogist—for 1875 [7]; 1876 [5]. 
I; The Warrior Coal Field, by Henry McCalley [12]. 

Preliminary Report on the Tertiary Fossils of Alabama and Mississippi, by Truman H. Aldrich, 
with numerous plates [8]. 

;i I Contributions to the Eocene Paleontology of Alabama and Mississippi, by Otto Meyer, with 

many plates [8]. 

I Washington.— American Microscopical Journal— Chas. W. Smiley. Monthly [2 each]. 

f U. S. Department of Agriculture : Annual Report, 1885 [28] ; 1886 [25]. 

Division of Botany— Bulletin No. 5, Mildew and Black-rot of the Grapevine [5]. 
, Annual Report of the Mycologist, F. L. Scribner, for the year 1886 [5]. 

I Division of Entomology— Bulletin No. 12, Entomological Notes, by C. V. Riley [4] ; No. 19, Pub- 

1' lished Synopses, Catalogues, and Lists of North American Insects [5]; No. 20, The Root-knot 

j! Disease on Peach, Orange, and Other Trees in Florida, due to the work of Anguillula, with col- 

ored plates [6]. Insect Life, Vol. I [25] ; Vol. II, Nos. 1-5 [2 each]. 
U, S. Cbmmigsion of Fish and Fisheries: Bulletin 6, 1886 [24]; Report for 1885 [43]. 
The Fishery Industries of the United States. G. Brown Goode, and associates: 
Sec. I. Natural History of Aquatic Animals. Text [70]. Atlas of 277 plates [60]. 
Sec. II. Geographical Review |55]. 

Sec. III. Fishing Grounds. Sec. IV. Fishermen of the United States. The two sections 
bound together [55]. 

Sec. V. History and Methods. Text. Vol. I [60]; Vol. II [65]; book of 255 plates [55]. 
Interior Department: U. S. Greological Survey. J. W. Powell, Director. Annual Report, Vol. VI, 
65 plates and maps [60]. 
Bulletins— No. 34. Laramie Molluscan Fauna, by Chas. A. White, 5 plates [4]. 
No. 35. Physical Properties of the Iron-Carburets, by Carl Barus and Vincent Strouhal [4]. 
No. 36. Subsidence of Solid Particles in Liquids, by Carl Barus [4]. 
No. 37. Types of the Laramie Flora, by Lester F. Ward, 57 pi. [18]. 
No. 38. Peridotite of Elliott county, Ky., by J. S. Diller, 1 pi. [2]. 
No. 39. Beaches and Deltas of the Glacial Lake Agassiz, by Warren Upham, 1 pi. [5]. 
No. 40. Changes in River Courses in Washington (State) due to Glaciation, by Bailey Willis, 
4 pi. [2]. 
No. 41. Fossil Faunas of the Upper Devonian, Genesee, N. Y., by Henry S. Williams, 4 pi. [6]. 
No. 42. Work done in Division of Chemistry and Physics in 1885-6, by F. W. Clarke, 1 pi. [8]. 
No. 43. Tertiary and Cretaceous Strata of Rivers of Alabama, by Eugene A. Smith, 21 pi. [10]. 
No. 44. Bibliography of N. A. Geology for 1886, by Nelson H. Darton [2]. 
No. 45. On the Geology of Texas, by Robt. T. Hill [5]. 
No. 46. Deposits of Phosphate of Lime, by R. A. F. Penrose [7]. 

No. 47. Analyses of Waters of the Yellowstone National Park, by F. A. Gooch and J. E. Whit- 
field [3]. 
No. 48. Form and Position of the Sea Level, by R. S. Woodward [6]. 

No. 49. Latitudes and Longitudes of Points in Missouri, Kansas, and New Mexico, by R* 
S. Woodward [7]. 
No. 50. Formulas and Tables for Map Construction, by R. S. Woodward [6]. 
No. 51. On Invertebrate Fossils from the Pacific Coast, by C. A. White, 14 plates [6]. 
No. 52. Suba6'rial Decay of Rocks, and Origin of the Red Color of Certain Formations, by 
Israel C. Russell, 5 plates [4]. 
No. 53. Geology of Nantucket Island, by N. S. Shaler [4]. 

Monographs. Vol. XIL Geology and Mining Industry of Leadville, Colo., by Samuel F. Em- 
mons, 1886, 45 plates, and an atlas of 35 sheets folio [80]. 

Vol. Xlir. Geology of the Quicksilver Deposits of the Pacific Slope, by Geo. F. Becker, 1888, 
7 plates, and atlas of 14 sheets folio [40]. 

Vol. XIV. Fossil Fishes and Fossil Plants of the Triassic Rocks of New Jersey and the Con- 
necticut Valley, by John S. Newberry, 1888, 26 plates [30]. 
Mineral Resources of the United States. 1882 [26] ; 1883-4 [32] ; 1885 [20] ; 1887 [26]. 
Navy Department : U. S. Naval Observatory. Reports on the Total Solar Eclipse of July 29, 1878 [48], 
Astronomical and Meteorological Observations, 1881 [45] ; 1882 [50]. 
American Ephemeris and Nautical Almanac, 1888 [30] ; 1889 [35]. 

Yarnell's Catalogue of Stars observed at the United States Naval Observatory from 1845 to 1877, 
reduced to the Epoch 1860.0. Third Revised Edition, ia%4, \>y Ptot. ¥.^%-ax YxVaby , U . S. N. [30 [. 
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SmUhMnvm InsliiutUm: Bareaa of Ethnologj, Anniud Beport, 1881 [53]; Problem of the Ohio 
Moands, by Cyrus Thomas [4]. 

MisoeUaneous Collections— Vol. IV. Part I. Xeuroptera of Xorth America, by Herman Ha- 
gen [20]. Part EL Lepidoptera of North America. Part I— Diomal and Crepuaealar, by John 
G. Morris [20]. 

No. 438. Reports of Aatronomical Obeenratories for 1880 [6]. 

No. 477. History of the Smithsonian Exchanges, by George H. Boehmer [10]. 

No. 536. List of Astronomical Obserratories, by Geo. H. Boehmer [2]. 

No. 635. List of Foreign Correspondents, by Geo. H. Boehmer [10]. 

No. 644. Volcanic Eruptions and Earthquakes in Iceland within Historic Times, by George H. 
Boehmer [3]. 

No. 666. Additions and Corrections to List of Foreign Correspondents, by George H. Boeh- 
mer [4]. 

No. 667. Systematic Arrangement of the Same, by George H. Boehmer [6]. 
Treasury DtpartataU: U. S. Coast and Geodetic Surreys, 1878 [50]; 1879 [60]; 1880 [75]; 1881 [80] ; 

1882 :65] ; 1883 [75] : 1884 [65] ; 1885 [65] ; 1886 [60] ; 1887 [55]. 
War DepaHwkad: Report of Chief Signal Officer, 1885 [48]. 

SCISCELULXEOUS. 

Classification and Phylogeny of the Artiodactyla. Prof. E. D. Cope, New Haren [2]. 
Copyright and Patents for InTcntions. R. A. Macfie of Dr^horn, F. B. S. E^ Edinburgh, 1883. 
VoL I, Copyright [22] ; VoL II, Patents [26]. 

Verities in Verses. R. A. Macfie of Dreghom, Colinton, Midlothian. Edinburgh, 1888 [12]. 
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